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SUMMARY

Development of vasolidator functional food using Lespedezea Cuneata
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FYZ71E ol &3l 3AxHY 53] HHE FF 9tk 59 MeOH FEHE& mop ¢t
£ o] g3l &= A A3 & MeOH extract (300 g5 At} o] MeOH extractZ
2Lo] #EEAZ T %9 n-hexanes 713te] £EZWr|2 £ st= 23S 33 Wb
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2
riet

Lespedeza cuneata (3 kg)

extracted with MeOH

MeOH ex. (300 g)

partitioned
n-hexane ex. (65.7 g) Water layer
EtOAcex. (54.3 g) Water layer
BuOHex. (67.5 g) Water layer

Scheme 1. Extraction and fractionation of Lespedeza cuneata
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FZ3 MeOH extractoll Al 42 E3E Fol, n-hexane extract (65.7 gl tsle] vacuum
liquid chromatographyE A A}t silica geloll sampleS coatingd}al n-hexane : EtOAc
(50:1 — 20:1 — 10:1 — 5:1), n-hexane : EtOAc : MeOH (2.5:1:0.1 — 1:1:0.2), EtOAc :
MeOH (I'D) 22 &AA F 79 EdE&ES dAth(Fraction 1 ~ 7).

o] ¥ Fr. 5 (11.2 @< silica gel column chromatographyE A|383}l% 3, n-hexane
EtOAc (4:1 — 3:1 — 2:1), n-hexane : EtOAc : MeOH (2:1:.0.05 — 2:1:.0.1) =22 £¢
NA F Y BIES AAvt (Fraction 5-1 ~ 5-9). Fr. 5-8 (1.1 @9l tisle] wHE silica
gel column chromatographyE =Z3§3sl% 2™, CHCl; (Chloroform) % Acetone gradient 8w
81 — LDE &ZAA e BIES AYA (Fraction 5-8-1 ~ 5-8-4), Fr. 5-8-4°l 4]
AAARE T3t Compound 3 (161B, 68.5 m@<S Adtt (Scheme 2). EIF 3=
(Compound 3)& Figure 1o el it}

n—hexane ex. (65.7 g)

WVLC
n-hexane/Et0Ac/Me0H gradient

Fr.1 Fr.5(11.2 g) Fr. 7

Sio: C.C
n-hexzane/E0Ac/AeDH gradient

Fr. 5-1 Fr.5-8 (1.1 g Br: 678

S8io: C.C
CHCL: /A cetone

Fr. 5-8-1 Fr. 5-8-4

recrystalization

Compound 3
(68.5 mg)

Scheme 2. Isolation scheme of compound from n-hexane extract
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B-sitosterol-6'-linolenoyl-3-O- B-D-glucopyranoside (3)

Figure 1. Chemical structure of compound 3 from Lespedeza cuneata



Lespedeza cuneata

n-Hexane layer
(65.7)

|‘\.-"LC (H/E = H/E/M — E/M)

152A 1528 152C 152D 152E 152F 152G
b2 8949 45 g 5.29 11249 3.3:9 42 g

Silica gel open C.C (H/E)

156A  156E  156F  156H 1561
0549 03g 11g 03g

Silica gel open C.C (C/A)
MPLC (A/M/W)

1620 160D
| MPLC (H/E/M)

1618

152C  R=H B-sitosterol (20 mg)

1618 R=
= # S

B-sitosterol-6'-linolenoyl-3-0O- B-D-glucopyranoside (60 mq)

Ha e

162C AL NP T T N

(=)

Loroxanthin (40 mg)



Lespedeza cuneata

EtOAc layer
(54.3g)

|vu: (MC/A — MC/A/W — W)

153A 153B 153C 153D 153E 153F 153G
25g 1.7 g 1249 379 469 11149 109¢g
| RP NP MP
) (MC/M) (MC/M]
176A
HPLC (ACN / Water)
1778 P 178A 178B

(C/A)

186A 1865 186Y

179A 179N 1790 179Q 179R

HPLC | | | |

M/ W) 1804 180H 130M 180P
HPLC L.
M/ W)
184B 184C 187A (ACN/ W)

1824 188A



OH

OH
HO OCH,

OH

176A Quercetin (2mg | 177B Isorhamnetin (R=0CH,) 180A  (+)-Pinitol (100 mg)
Kaempferol (R=H) (2mg)

aH

HOHAC
o}
HO &
HO o o
[=} s} S OH

182A Eweyl-g-?-gl;g,quyrangsidg 184B  lIsovitexin (46 mg) 184C  Hirsutrin (244 mg)
6 mg

OH

HO. ; 0,

-

H W
HO.
H

187A  Nicotiflorin 24 mg) 178A Vitexin (6.1 mg 188A Astragalin (13 mg)
OH
HO ]
uaM::H.C 2 \OR
H oH Q
186S [B-Sitosterol B-D-glucoside 1788  Tifolin (R=Gal)
(10.8 mg) Astagalin (R=Glc) (47 mg)
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Nitrite(uM)

Nitrite(uM)

Nitrite(uM)

D-Pintiol

Kaempferol

*

U 9 EetE e s
Name Nitrite Production®(uM)
=T 1.31 + 0.04
A 1.73 + 0.06
oF#E 500ug/ml 523 + 0.13
o+ 250ug/ml 277 £ 0.06
oA 100ug/ml 149 + 0.35

PR FEE 93 HUVECso A NOY Azt

Name Nitrite Production®(uM)
) =+ 0.73 + 0.15
Ayt 542 + 0.26
D-Pintiol 1uM 1.02 £ 0.10
D-Pintiol 0.1uM 1.19 = 0.24
D-Pintiol 0.01uM 1.56 + 0.45
D-Pintiol 0.001uM 0.95 + 0.15
D-Pintiol 0.0001uM 0.94 + 0.25

“D-Pinitolell ©¢]d HUVECsol A NO<| 44 7k

Name Nitrite Production®(uM)

o =t 1.38 + 0.16

A 499 + 0.25
Kaempferol 50uM 1.34 + 0.19
Kaempferol 10uM 0.24 £ 0.32
Kaempferol 1uM 0.71 = 0.12

*Kaempferolel €3 HUVECsoA NO¢| A3k




Nicotiflorin

Nitrite(uM)

Quercetin

Nitrite(uM)

& S
o"&& @éﬁ d ~
-l?h
Rutin

Nitrite(uM)

Name Nitrite Production®(uM)

Oz 1.38 + 0.16

A 499 + 0.25
Nicotiflorin 50uM 0.75 = 0.06
Nicotiflorin 10uM 1.74 + 0.06
Nicotiflorin 1uM 025 £ 0.14

“Nicotiflorinell ] gt HUVECsel A NO<¢| A4 ¢k

Name Nitrite Production®(uM)

Oz 1.38 + 0.16

A 499 = 0.25
Nicotiflorin 50uM 0.75 = 0.06
Nicotiflorin 10uM 1.74 = 0.06
Nicotiflorin 1uM 0.25 + 0.14

“Nicotiflorin®l ¢ % HUVECse| A NO<¢| Azt

Name Nitrite Production®(uM)

o = 270 + 0.26

ATt 532 £ 0.10
Rutin 50uM 327 = 0.15
Rutin 10uM 1.28 £ 0.02
Rutin 1uM 245 = 0.14

‘Rutin®l] ] ¥ HUVECsel| A NO¢| A7 #k




p-sitosterol 6’-linolenoyl-3-0-B-D-glucopyranoside
8-

(=]
1

T *kk
"eey

Nitrite(uM)

DN
Name Nitrite Production®(uM)
) = 153 + 047
g 533 £ 054
—sitosterol 6-linol 1-3-O-8-D-gl id
B-sitostero inolenoy B glucopyranoside 430 + 079
50uM
B-sitosterol
- ) : 1.62 + 0.05
6 -linolenoyl-3-O—-B-D-glucopyranosideRutin 10uM
B-sitosterol
1.27 + 0.05

6’-linolenoyl-3-O-B-D-glucopyranosideRutin 1uM

4B-sitosterol 6'-linolenoyl-3-O-B-D-glucopyranoside ] ¢J3 HUVECselA NO¢ A
Ak

Loroxanthin

Name Nitrite Production®(uM)

] e 153 + 047
= A 533 = 054
£ Loroxanthin 50uM 3.18 + 0.10
z Loroxanthin 10uM 168 + 053
— Loroxanthin 1uM 2.14 + 0.19
55& N q‘$ st‘ x§ a ; ks ) X

o «.,@@ S Loroxanthin®l] ¢]3+ HUVECs®| A NO< A 3k



opRE Name Cell viahility®(%)
A PE 100 + 0.92
5 REE 10074 + 525
g oFZE 500ug/ml 5350 = 6.41
S OFFHE 250ug/ml 7757 + 2.85
oFZE 100ug/ml 80.99 £ 953

iz g S w Sample 359 AEXSA

I Name Cell viability®(%)
150 o =+ 100 = 1.55
S n a4 56.02 + 1.44
E D-Pinitol 1uM 9743 + 041
S ] D-Pinitol 0.1uM 105.42 + 2.43
‘ D-Pinitol 0.01uM 100.74 + 5.25
SFHI IS D-Pinitol 0.001uM 99.17  4.00
S O -
w £ dqx& Q\‘g\@i@a D-Pinitol 0.0001uM 101.04 + 1.06
Ce ‘tzp s WS o Sample FEE AEEA 3
RT— Name Cell viability™(%)
160+ o) = 100£7.06
g 28 i 73.06+3.82
%100 Kaempferol 50uM 89.14+5.41
2 Kaempferol 10uM 99.61+5.58
— ] Kaempferol 1uM 114.35+1.38
& ¢ %@\ﬁ& @‘$ @“'e S Yz v PSS v Kaempferol 528 AEEA G



Cell viability(%)

Cell viability(%)

Cell viability(%)

Nicotiflorin

-

a

o
J

=y

o

=1
1

=]
=1
1

S & & &
& & ¢ & N
[ &
-\""J
Quercetin

2

7]

=]
J

=

=1

o
1

=
o
1

Rutin

=

a

o
J

=

=]

=1
1

o
=]
1

Name Cell viability®(%)

o) = 100 + 7.06

AT 73.06 £ 3.82
Nicotiflorin 50uM 89.83 £ 0.90
Nicotiflorin 10uM 8558 £ 9.24
Nicotiflorin 1uM 84.96 £ 8.35

‘2w Bl v Nicotiflorin %8 A EZ5A

] Zx

Name Cell viability™(%5)

= 100 £ 7.06

A 73.06 + 3.82
Quercetin 50uM 11659 + 0.41
Quercetin 10uM 105.15 = 791
Quercetin 1uM 105.14 + 1.89

Yzt M uydS v Quercetin FEE AEE

A 7F

Name Cell viability™(%)

=t 100 £ 7.06

Ayt 73.06 = 3.82
Rutin 50uM 110.65 + 2.83
Rutin 10uM 113.17 + 3.87
Rutin 1uM 96.06 = 0.98

‘izt v gS @ Rutin =¥ AE5A g




B-sitosterol 6’-linolenoyl-3-0-g-D-glucopyranoside

150 -
9
> 100 ——
E *kk
.E =T
=
= 504
L]
]
0' T T
& & $
N RN N
& & 0 S
Name Cell viability™(%)
o)z 100 + 4.34
A T 64.54 + 6.72
—sitosterol 6'-linol 1-3-0-B-D-gl id
B-sitostero inolenoy B glucopyranoside 10134 + 403
50uM
—sitosterol 6-linol 1-3-0-B-D-gl id
B-sitostero inolenoy B glucopyranoside 10106 + 186
10uM
—sitosterol 6-linol 1-3-0-B-D-gl id
B-sitostero inolenoy B glucopyranoside 104.90 + 4.29
1uM
“xa2 v uglS of B-sitosterol 6'-linolenoyl-3-O-B-D-glucopyranoside X A ¥E
=%k
LoroRartii Name Cell viability®(%)
0. o) =+ 100£1.76
3 AT 64.54+6.72
= Loroxanthin 50uM 96.53+2.73
; 50 Loroxanthin 10uM 101.92+2.81
Q
, Loroxanthin 1uM 103.05£1.48
‘) 277 v w3 S v Loroxanthin =3 A X543
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CEIRVE S

anoside, Loroxanthin=

+ B-sitosterol-6 -linolenoyl-3-O-B-D-glucopyr-
3} Jf“ﬂ% 14,

nl #2138 flaovonids & S

At A g

AZAEORE LC-MASSE Z43te] o
S ¥FF O R Wdte] resolutiono] £ AE
4, BAY A5 1ad 949

TS AxEds A
=



g

H4F SHEEYE % ZEHEO0H2 70k

1A @M ER B4R B V9%

B =sitosterol-6" -linolenoyl-3-O-
£ -D-glucopyranoside 2] 4 A &}
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Fig. 2. Macroscomc appearance of wound on
sample treated rats. NO, saline treated group;
CO, appearance 1% CMC weated group; PC,
fucadin treared group; LCL. Lespedena cinea-
ta 1% LCM. Lespedeza cumeata 3% LCHL
Lespedeza cimeata 5%

Fig 1. Photographs of replica image of HR-1 hairless mouse skin after 5 weeks photoaging inhibition effect experiment.

NO, Nomml group; C0, UV meared growp; AR, UV+whicle meated group, PCA, UV+velicle contining 02% ascorbic acid weated group; AS, UVvehicle contaning (2%
Lepeden amen reated goup,
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