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< SUMMARY >

| ELTES \ D-02

Purpose&
Contents

Obesity 1s associated with an increase in adipogenesis and is becoming a
serious health problem in modern society. The effects of various
Solidago virgaurea var. gigantea (SV) ethanolic aqueous extracts on
anti—adipogenesis in 3T3-L1 cells were investigated. In addition, the
effect of SV 10% ethanolic extract (SV10E) on preventing obesity was
studied in high-fat diet—induced obese mice (C57BL/6 N) and SD rats.
SV10E can be a potent functional food ingredient for preventing
HFD-induced obesity by suppressing adipogenesis and lipogenesis.

Results

- SV10E showed the highest anti—adipogenic activity in vitro and reduced
body weight gain, adipose tissue size, and liver weight, without affecting
food intake in vivo. SV10E administration decreased the levels of total
triacylglycerol and cholesterol in serum, and lipid metabolites in liver.
Adipogenic and lipogenic genes such as PPAR-y, C/EBP-a, aP2, FAS,
SCD-1, SREBP-1¢c, and CD36 in white adipose tissue and liver were
suppressed by SV10E administration.

- Protocatechuic acid (PC), chlorogenic acid (CA), isolated from the SV
extract, were quickly and efficiently separated using HPLC.

- Extract from SV collected in April from the Ulleung Island produced
over 106.89% inhibition of adipogenesis without cytotoxicity at 50 pg/ml.
The developed HPLC method was found to be fast, accurate, precise,
and reproducible and could be applied to qualitative and quantitative
analysis of bioactive compounds in SV extracts.

- Orally treated SV10E extract has excellent anti—obesity effect against
HFD-induced obesity of animal and it is tested on human subjects for
the first time.

Expected
Contribution

- The SV extract collected in April from Ulleung Island can be used as
a functional food ingredient preventing obesity.

- SVI10E can be a potent functional food ingredient for preventing
HFD-induced obesity by suppressing adipogenesis and lipogenesis.

Keywords

Solidago ) ) metabolic health
) anti—obesity body fat ]
virgaurea syndrome |functional food
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(2) Active-principle®] 2|3+ FaAEAC|TAH )9 & AHA, 7+ 7H € A4 @
gy
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o " 93 B8 A(fracl~5H)9 8 € +Zx A
- 5719 E&(fraction)S sephadex LH-20 AH I=zntE1d)y 2L A7&0] 50% H|
B2 (MeOH) S o] &dhe] Halahdr).

O Tz =4

No. compound (FA%(g/mol))
1 Protocatechuic acid (154.12)
2 Chlorogenic acid (354.3)

(1R,2S,3S,5R,7S)-methyl2,3-dihydroxy-7-((((Z)-3-phenylacryloyl)oxy)methyl) -
6,8—dioxabicyclo[3.2.1]octane-5-carboxylate (366.36)

4 3,5-di-caffeoylquinic acid (516.45)

(1R,2S,3S,5R,7S)-2,3-dihydroxy-7-((((Z)-3-phenylacryloyl)oxy)methyl)-6,8~di
oxabicyclo[3.2.1]octane-5-carboxylic acid (352.34)

6 1,3,5-tri-O-caffeoylquinic acid(678.60)

(1R,2S,3S,5S,7S)-7-((cinnamoyloxy)methyl)-2,3-dihydroxy-methyl-6,8-dioxabi
cyclo[3.2.1]octane—5-carboxylic acid (352.34)

8 Kaempferol-3-O-rutinoside (594.52)

(1R,2S,3S,5R,7S)-methyl-7-((cinnamoyloxy)methyl)-2,3-dihydroxy—-6,8—-dioxabi

J cyclo[3.2.1]octane-5-carboxylic acid (366.36)
10 Hydrobenzoic acid (138.12)

11 gentisic acid (176.10)

12 Vanillic acid (168.14)

13 Caffeic acid (180.15)

14 p—Coumaric acid (164.13)

15 Ferulic acid (194.18)

16 Synapicacid (224.21)

17 Hyperin (464.38)

18 Isoquercetin (464.38)

19 Rutin (610.52)

20 Salicylic acid (138.12)

21 Quercetin (302.236)

22 Kaempferol (289.24)

23 4,5-di-O-caffeoylquinic acid (516.45)
24 3,4-di-O-caffeoylquinic acid (516.45)
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1) Protocatechuic acid

'"H NMR (CDsOD, 400 MHz) § 7.43 (H-2, d, J = 2.0 Hz), 7.42 (H-6, dd, J = 8.0,
2.0 Hz), 9.79 (H-5, d, J = 8.2 Hz); ®C NMR (CD3OD, 100 MHz) § 171.46 (C-9),
149.87 (C-4), 147.45 (C-3), 147.22 (C-7), 128.23 (C-1), 123.27 (C-6), 116.91
(C-5), 115.96 (C-8), 115.51 (C-2); EI-MS (m/2): 154 [M]".

Protocatechuic acid .

- 1H- -

EI-MS (m/z) _ UV-spectrum |

- M_oHj | [MI* 154

[ ] IM—COOH]

v | i g [ - e * 224, 260, 300nm
! el l
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2) Chlorogenic acid

'"H NMR (CD30D, 400 MHz) & 7.55 (H-7’, d, J = 15.9 Hz), 7.04 (H-2', d, J = 1.8
Hz), 6.94 (H-6, dd, J = 8.2, 1.8 Hz), 6.77 (H-5, d, ] = 8.2 Hz), 6.26 (H-8", d, J
= 15.9 Hz), 3.72 (H-3, m), 2.21 (H-6, m), 2.05 (H-2, m); "C NMR (CDs;0D, 100
MHz) 6§ 175.95 (C-7), 167.34 (C-9"), 148.15 (C-4"), 145.68 (C-7"), 145.39 (C-3"),
126.41 (C-17), 121.59 (C-6)), 115.10 (C-8), 113.9 (C-5), 113.90 (C-5’), 113.82
(C-2), 74.92 (C-1), 72.24 (C-3), 70.62 (C-4), 70.09 (C-5), 37.59 (C-6), 36.87
(C-2); MALDI-TOF MS (m/2): 377 [M+Nal".

chlorogenic acid

IR-spectrum EI-MS (m/z UV-spectrum
; P . _ P
| s N TR " IM+H: 355 |
! f/ all b al
| / | L f M ’ L
{ LY i
| [0-H] / [c=01, il | i
| | . [
' A _lllE, 1" ‘ r
N i |
|V | " e sensting tutc 11 R & = e © 228,242, 327-0m
[ MU' ol i ,.|,__.“_’T.'-’.—.‘1.J."ﬁ.-."rr T TrlhlY: il [ R S e —
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3)(1R,2S,3S,5R,7S)-methyl2,3-dihydroxy—7-((((Z)-3-phenylacryloyl)oxy)methyl)-6,8~

dioxabicyclo[3.2.1]octane-5-carboxylate

'"H NMR (CDsOD, 400 MHz) § 7.59 (2H, m, C2-H, C6-H), 7.34 (3H, m, C3-H,
C4-H, C5-H), 7.01 (1H, d, J = 12.65 Hz, C7-H), 6.00 (1H, d, J = 12.66 Hz,
C8-H), 4.97 (1H, dd, J = 8.29, 12.26 Hz, C7-a-H),4.68 (1H, dd, J = 3.10, 12.27
Hz, C7-b-H), 4.34 (1H, t, mJ = 4.34 Hz, C6-H), 4.30 (1H, qui, J = 3.82 Hz,
C5'-H), 4.13 (1H, t, J = 4.66 Hz, C4'-H), 4.00 (1H, t, J = 4.96 Hz, C3’-H), 3.79
(3H, s, —OCHs), 2.29 (3H, d, J = 4.71 Hz, -CHy).

4) 3,5-di-caffeoylquinic acid

'"H NMR (CDs0D, 400 MHz) & 7.58, 7.62 (each 1H, d, J = 16.0 Hz), 7.05 (2H, d,
J = 1.3 Hz), 6.95 (2H, dd, J = 8.1, 1.4 Hz), 6.76 (2H, d, J = 8.1 Hz), 6.26, 6.33
(each 1H, d, J = 15.9 Hz); C NMR (CDs;OD, 100 MHz) § 177.42 (C-7), 168.87
(C-9), 168.42 (C-97), 149.43 (C-4"), 149.34 (C-4"), 147.19 (C-7"), 147.0 (C-7"),
146.51 (C-3. C-3"), 127.82 (C-1), 127.70 (C-1"), 123.04 (C-6"), 122.97 (C-6"),
116.43 (C-5, C-5"), 115.46 (C-89), 115.25 (C-2), 115.15 (C-2), 115.01 (C-8"),
74.77 (C-1), 72.56 (C-3), 71.91 (C-5), 70.81 (C-4), 35.97 (C-2), 37.73 (C-6);
EI-MS (mn/2): 539.12 [M+Nal”.

3.5-di-caffeoylquinic acid

| Structure

O

o~ |
=
s
o 0 4
.

HO ] Rt
';CW" BC-NMR
: O;—I ) {')ﬁ HI‘\\ ;

(0] .I

&
??b TI 351-1 E,z
EI-MS (m/z) e
T 'UV-spectm:m '

[M+Na]+: 539.12

-

T R RN ARG R D L L
DLLEEEEERTEEELLELTRRLREEY &

Imax + 223,343, 328nm

=
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5)(1R,2S,3S,5R,7S)-2,3-dihydroxy-7-((((Z)-3-phenylacryloylDoxy)methyl)-6,8-dioxabi
cyclo[3.2.1]octane-5-carboxylic acid
'"H NMR (CDsOD, 400 MHz) § 7.59 (2H, m, C2-H, C6-H), 7.34 (3H, m, C3-H,
C4-H, C5-H), 7.01 (1H, d, J = 12.65 Hz, C7-H), 6.00 (1H, d, J = 12.66 Hz,
C8-H), 4.97 (1H, dd, J = 8.29, 12.26 Hz, C7'-a-H), 4.68 (1H, dd, J = 3.10, 12.27
Hz, C7-b-H), 4.46 (2H, m, C5'-H, C6’-H), 4.15 (1H, t, J = 4.35 Hz, C4'-H), 4.03
(1H, t, J = 4.84 Hz, C3’-H), 2.26 (3H, d, J = 4.86 Hz, —-CHjy).

6) 1,3,5-tri-O-caffeoylquinic acid

'"H NMR (MeOD, 600 MHz) § 7.6 (1H, d, J = 16.2 Hz), 7.6 (1H, d, J = 15.6 Hz),
7.55 (1H, d, J = 16.2 Hz), 7.12 (1H, d, J = 1.8 Hz), 6.97 (1H, dd, J = 8.4, 1.8
Hz), 6.96 (1H, d, J = 2.4 Hz), 6.82 (1H, d, J = 1.8 Hz), 6.75 (1H, d, J = 8.4 H2z),
6.75 (1H, dd, J = 8.4, 1.8 Hz), 6.65 (1H, d, J = 8.4 Hz), 6.65 (1H, dd, J = 8.4,2.4
Hz), 6.54 (1H, d, J = 8.4 Hz), 6.32 (1H, d, J = 15.6 Hz), 6.22 (1H, d, J = 16.2
Hz), 6.16 (1H, d, J = 15.8 Hz), 5.53 (1H, td, J = 10.2, 4.2 Hz), 5.45 (1H, q, J =
3.3 Hz), 3.96 (1H, dd, J = 10.2, 3.3 Hz), 2.9 (1H, dt, J = 15.9, 3.3 Hz ), 2.65 (1H,
ddd, J= 13.2, 4.2, 3.3 Hz), 2.38 (1H, dd, J = 15.9,3.3 Hz), 2.03 (1H, dd, J= 13.2,
10.2 Hz).

7)(1R,2S,3S,5S,7S)-7-((cinnamoyloxy)methyl)-2,3-dihydroxy—-methyl-6,8-dioxabicyc
lo[3.2.1]octane-5-carboxylic acid

H NMR (CDs0OD, 400 MHz) & 7.71 (1H, d, J = 16.04 Hz, C7-H), 7.59 (2H, m,
C2-H, C6-H), 7.40 (3H, m, C3-H, C4-H, C5-H), 6.55 (1H, d, J = 16.00 Hz,
C8-H), 5.01 (1H, dd, J = 8.13, 12.24 Hz, C7'-a-H), 4.80 (1H, dd, J = 3.02, 12.20
Hz, C7-b-H), 4.46 (2H, m, C5'-H, C6’-H), 4.15 (1H, t, J = 4.35 Hz, C4'-H), 4.03
(1H, t, J = 4.84 Hz, C3’-H), 2.26 (3H, d, J = 4.86 Hz, —-CHa).

8) Kaempferol-3-O-rutinoside

'"H NMR (CDs0D, 400 MHz) § 6.21 (br s, H-6), 6.40 (br s, H-8), 8.06 (H-2,
H-6", d, J = 9.0 Hz), 6.90 (H-3', H-5', d, J = 9.0 Hz), 5.11 (H-1", d, J = 7.5 Hz),
4.52 (br s, H-1'"), 1.12 (H-6"", d, J = 6.0 Hz), 3.27-3.80 (H-2* to H-6"*, H-2""
to H-6""); EI-MS (m/2): 539.12 [M-H]-.
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Kaempfterol-3-O-rutinoside |

| IH-NMR .

S _DORO00N

1087 e UV-spectrum |- |-l -

" Amax 265, 357 nm
400 500 " a0 * b’ e s o e i el KR

9(1R,2S,3S,5R,7S)-methyl-7-((cinnamoyloxy)methyl)-2,3-dihydroxy—-6,8-dioxabicyclo
[3.2.1]octane-5-carboxylic acid

'"H NMR (CD;OD, 400 MHz) § 7.72 (1H, d, J = 16.14 Hz, C7-H), 7.60 (2H, m,
C2-H, C6-H), 7.40 (3H, m, J = 12.65 Hz, C3-H, C4-H, C5-H), 6.55 (1H, d, J =
16.34 Hz, C8-H), 5.01 (1H, dd, J = 8.44, 12.34 Hz, C7'-a-H), 4.78 (1H, dd, J
3.03, 12.22 Hz, C7-b-H), 4.48 (1H, t, J = 4.35 Hz, C6'-H), 4.42 (1H, qui, J
3.81 Hz, C5'-H), 4.15 (1H, t, J = 4.72 Hz, C4’-H), 4.02 (1H, t, J = 4.49 Hz,
C3'-H), 3.79 (3H, s, -OCHz), 2.29 (3H, d, J = 5.1 Hz, -CHs); *C NMR (CD;OD,
125 MHz) & 168.25 (C-9’), 167.09 (C-9), 145.07 (C-7), 134.37 (C-1), 130.13
(C-4), 128.63 (C-3.5), 127.86 (C-2,6), 117.37 (C-8), 103.47 (C-2"), 79.66 (C-6"),
77.00 (C-5"), 68.11 (C-4’), 64.40 (C-3"), 63.30 (C-7"), 51.8 (-OCHsj), 38.96
(C-10").
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10) Hydrobenzoic acid

'"H NMR (CD3OD, 400 MHz) 6, 7.85 (d, J = 8.7 Hz), 6.83 (d, J = 8.7 Hz):"C
NMR (CD3;0OD, 400 MHz) &, 170.5 (COOH), 115.7 (C-3,5), 163.6 (C-4), 133.3
(C-2.6), 122.4 (C-1) EI-MS (m/2: 138 [M]", 121, 93, 65; UV (MeCN, Apax nm):
252.

11) Gentisic acid

'"H-NMR (MeOD, 400 MHz) § 8.8 (H-2, s), 7.38 (H-2’, 6/, d, J = 8.7 Hz), 6.85
(H-3’, 5/, d, J = 8.4 Hz), 6.28 (H-8, d, J = 2.1 Hz), 6.19 (H-6, d, ] = 2.2 H2z).
BC-NMR (MeOD, 400 MHz) § 153.17 (C-2), 122.24 (C-3), 180.73 (C-4), 161.78
(C-5), 98.52 (C-6), 166.37 (C-7), 94.06 (C-8), 94.13 (C-8), 157.82 (C-9), 105.46
(C-10), 94.13 (C-8), 125.09 (C-17), 130.05 (C-2/), 115.77 (C-3"), 157.68 (C-47),
115.81 (C-5%), 130.04 (C-6”); EI-MS (m/z) 270 [M]"; UV (MeCN, Amax nm) 261,
328.

12) Vanillic acid

"H-NMR (CDCls, 400 MHz) § H: 7.76 (H-6, dd, J = 8.0, 1.2 Hz), 7.62 (H-2, s, J
= 1.5 Hz), 6.92 (H-5, d, ] = 8.0 Hz), 3.93 (CH:0-, s); "C-NMR (CDs;0D, 400
MHz): & 168.82 (-COOH), 151.46 (C-3), 147.51 (C-4), 124.23 (C-1), 122.04
(C-6), 114.68 (C-2), 112.72 (C-5), 55.65 (-OCHs3).

13) Caffeic acid

'"H-NMR (CD3OD, 400 MHz) & 6.8 (H-5, d, J = 8.1 Hz), 7.05 (H-2, d, ] = 2.0
Hz), 6.95 (H-6, dd, J = 8.1 Hz and J = 2.0 Hz); C-NMR (CDs0D, 400 MHz) &
171.5 (C-9), 115.94 (C-8), 147.25 (C-7), 116.92 (C-5), 115.49 (C-2), 123.27
(C-6), 128.23 (C-1), 147.43 (C-3), 149.88 (C-4); EI-MS (m/%) 180 [MI]", 180
[M-COOHI"; UV (MeCN, Amax nm) 235, 323.

14) p—Coumaric acid

"H-NMR (CD30D, 400 MHz): 6§ 7.68 (H-7, d, J = 16.2 Hz), 7.47 (H-2, 6, d, J =
8.4 Hz), 6.89 (H-3. 5, d, ] = 84 Hz), 6.35 (H-8, d, J = 16.2 Hz); ""C-NMR
(CDs0OD, 400 MHz): § 167.13 (C-9), 160.22 (C-4), 145.74 (C-7) 135.47 (C-1),
130.13 (C-2, 6), 116.52 (C-3, 5), 115.71 (C-8).

15) Ferulic acid

'"H-NMR (MeOD, 400 MHz) § 7.85 (H-7, d, ] = 15.7 Hz), 7.15 (H-2, d, J = 2.1
Hz), 6.8 (H-6, d, J = 8.3, 2.1 Hz), 6.7 (H-5, d, J = 8.5 Hz), 6.35 (H-8, d, J =
15.1 Hz), 3.8 (3-OCHs, s). C-NMR (MeOD, 400 MHz) § 127.62 (C-1), 119.11
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(C-2), 149.14 (C-3), 147.92 (C-4), 116.45 (C-5H), 122.86 (C-6), 146.82(C-7),
114.84 (C-8), 171.45 (C-9), 56.1 (3-OCHy); EI-MS (m/2) 194 [M]1"; UV (MeCN, A
max nm) 239, 323.

16) Sinapic acid
'"H-NMR (CDCl;, 400 MHz) & 7.66 (H-7, d, J = 15.56), 6.87 (H-5, 6, s),
6.35(C-8, d, J = 15.56), 3.84(H-3, 5, s)

17) Hyperin

"H-NMR (CDs;0D, 400 MHz) § 7.86 (H-2’, d, J = 2.2 Hz,), 7.55 (H-6’, dd, J =
2.1, 8.5 Hz), 6.89 (H-%, d, J = 8.5 Hz), 6.4 (H-8, d, J = 2.1 Hz), 6.17 (H-6, d, J
= 2.1 Hz), 519 (H-2”, d, J = 7.8 Hz); "C-NMR (CD3OD, 400 MHz) § 179.46
(C-4), 166.02 (C-7), 163.06 (C-5), 160.46 (C-9), 158.3 (C-2), 149.96 (C-4"),
145.77 (C-3’), 135.76 (C-3), 122.94 (C-17), 122.05 (C-6"), 117.76 (C-5), 116.06
(C-27), 105.42 (C-1"), 104.04 (C-10), 99.93 (C-6), 94.72 (C-8), 77.27 (C-5),
75.17 (C-3"), 72.96 (C-2), 70.1 (C-4""), 61.91 (C-6""); EI-MS (m/z) 463 [M-HI";
UV (MeCN, Amax nm): 206, 257, 360

18) Isoquercetin

'"H NMR (MeOH, 400 MHz) § 6.06 (H-6, d, J = 2.0 Hz), 6.32 (H-8, d, J = 2.0
Hz), 6.8 (H-5", d, J = 8.0 Hz), 7.62 (H-6', dd, J = 2.0,7.5 Hz), 7.74 (H-2', d, J =
2.0 Hz), 5.12 (H-1"%, d, J = 7.7 Hz), 3.30-3.80 (m, H-2"*, H-3", H-4"*, H-5",
H-6"); 13C NMR (MeOH, 400 MHz) & 178.94 (C-4), 167.4 (C-7), 163.25 (C-5),
158.63 (C-9), 158.04 (C-2), 149.56 (C-4"), 145.96 (C-3’), 135.07 (C-3), 123.04
(C-1), 122.75 (C-6"), 117.38 (C-5"), 116.2 (C-2’), 105.25 (C-10), 101.42 (C-6),
101.33 (glc-1""), 95.4 (C-8), 77.51 (glc-5"), 76.84 (glc-3’"), 74.37 (glc-2'"),
70.32 (glc-4""), 61.32 (glc-6"")

19) Rutin

'"H-NMR (DMSO-d6, 400 MHz) § 7.6 (H-6’, dd, J = 9.0, 2.1 Hz,), 7.57 (H-2, d,
J =21 Hz), 6.88 (H-%, d, J = 8.4 Hz), 6.43 (H-8, d, J = 2.0 Hz), 6.15 (H-6, d, J
= 2.2 Hz), 5.3 (H-17, d, ] = 7.8 Hz), 5.16 (H-17, d, ] = 1.6 Hz) 3.83-3.36
(sugar-H, m), 1.1 (H-6”, d, J = 6.2 Hz); ""C-NMR (DMSO-d6, 400 MHz) § 178.26
(C-4), 164.32 (C-7), 161.46 (C-5), 157.1 (C-9), 156.73 (C-2), 148.67 (C-4"),
145.62 (C-37), 134.06 (C-3), 121.88 (C-17), 122.05 (C-6/), 116.52(C-5),
116.06(C-2/), 104.24 (C-10), 101.42 (C-glc-1), 101.0 (C-rha-1), 98.93 (C-6),
93.92 (C-8), 76.67 (glc-3), 76.7 (glc-5), 74.9 (glc-2), 72.7 (glc-4), 71.4 (rha-4),
71.22 (rha-3), 70.77 (rha-2), 68.49 (rha-5), 67.31 (glc-6), 18.0 (rha-6); EI-MS
(m/2) 610 [M]", 465, 391, 303; UV (MeCN, Amax nm) 361, 259.
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20) Salicylic acid

"H-NMR (CD30D, 400 MHz) § 7.85 (H-6, d, J = 7.3 Hz), 7.45 (H-4, t, J = 7.4
Hz), 7.13 (H-3, d, J = 8.1 Hz), 6.98 (H-5, t, J = 7.3 Hz), 12.11 (COOH, s);
PC-NMR (CDsOD, 400 MHz) & 174.21(C=0), 162.0 (C-2), 136.43(C-4),
130.55(C-6), 119.42(C-5), 117.37(C-3), 111.51(C-1).

21) Quercetin

'"H-NMR (DMSO-d6, 400 MHz) & 9.35 (OH-3, s), 12.46 (OH-5, s), 6.22 (H-6, d,
J = 2.0 Hz), 10.73 (OH-7, s), 6.42 (H-8, d, ] = 2.0 Hz), 7.67 (H-2', d, ] = 2.2
Hz), 9.32 (OH-3', s), 9.32 (OH-4’, s), 6.92 (H-5", d, J = 8.5 Hz), 7.5 (H-6', dd, J
= 2.2, 85 Hz); "C-NMR (DMSO-d6, 400 MHz) § 147.92 (C-2), 135.8 (C-3),
176.04 (C-4), 160.81 (C-5), 98.33 (C-6), 164.16 (C-7), 93.52 (C-8), 156.37
(C-9), 103.14 (C-10), 122.12 (C- 1Y, 115.24 (C-2", 145.2 (C-3"), 146.93 (C-4"),
115.7 (C-5", 120.12 (C-6"; ESI-MS (m/2) 303 [M]"; UV (MeCN, Apax nm) 255,
372

22) Kaempferol

C NMR spectrum (acetone—-d, 400 MHz) § 146.92 (C-2), 136.51 (C-3), 176.54
(C-4), 157.66 (C-5), 98.92 (C-6), 165.03 (C-7), 94.28 (C-8), 160.08 (C-9),
103.92 (C-10), 123.13 (C-17), 130.26 (C-2,6"), 116.11 (C-3',5), 161.9 (C-4")
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23) 4,5-di-O-caffeoylquinic acid

'"H NMR (CD30D, 600 MHz) § 7.62 ( H-7", d, J = 15.6 Hz), 7.58 (H-7', d, ] =
15.6 Hz), 7.06 (H-2", d, J = 1.8 Hz), 7.06 (H-2', d, J = 1.8 Hz), 6.94 (H-6'", dd, J
= 7.8, 1.8 Hz), 6.99 (H-6", dd, J = 7.8, 1.8 Hz), 6.8 (H-5', d, J = 7.8 Hz), 6.72
(H-5, d, J = 7.8 Hz), 6.34 (H-8, d, J = 15.6 Hz), 6.21 (H-8", d, J = 15.6 Hz),
5.11 (H-4, dd, J = 7.8, 3.2 Hz), 4.35 (H-3, q, J = 3.2 Hz), 2.10~2.42 (H-2, 6, m);
YC NMR (400 MHz, CD;OD) & 176.83 (C-7), 168.41 (C-9" and C-9™), 149.77
(C-4" and C-49), 147.24 (C-7" and C-7"), 146.81 (C-3" and C-3"), 127.75 (C-1
and C-1"), 123.03 (C-6" and c-6°), 116.44 (C-5 and c-5"), 115.21 (C-2’ and
C-2"), 115.03 (C-8 and c-8), 75.85 (C-1), 75.82 (C-4), 69.36 (C-3), 69.26
(C-5), 39.38 (C-6), 38.33 (C-2).

aill
HO ) = = OH
Y@.. .
HO 5 o =
5 )MQOH

4,5-di-O-caffeoylquinic acid
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24) 3,4-di-O-caffeoylquinic acid

'"H NMR (CD3OD, 600 MHz) § 7.6 (H-7", d, J=15.6 Hz), 7.53 (H-7’, d, J=15.6
Hz), 7.08 (H-2", d, J=1.8 Hz), 7.04 (H-2’, d, J=1.8 Hz), 6.91 (H-6’, dd, J=7.8, 1.8
Hz), 6.94 (H-6"%, dd, J=7.8, 1.8 Hz), 6.75 (H-5, d, J=7.8 Hz), 6.77 (H-5", d, J=7.8
Hz), 6.3 (H-8", d, J=15.6 Hz), 6.29 (H-8’, d, J=15.6 Hz), 5.66 (H-3, dt, J=12.6,
7.2 Hz), 5.13 (H-4, dd, J=10.8, 3.6 Hz), 4.35 (H-5, dt, J=6.0, 3.6 Hz), 3.75
(-OMe, s), 2.14~2.36 (H-2, 6, m); C NMR (400 MHz, CDsOD) § 176.43 (C-7),
168.57 (C-9" and C-97), 149.53 (C-4" and C-4"%), 147.62 (C-7" and C-7 "), 146.6
(C-3" and C-3"), 127.51 (C-1" and C-1"), 123.14 (C-6" and c-6"°), 116.27 (C-5
and C-5"), 115.06 (C-2" and c-2’°), 115.02 (C-8 and C-8), 76.45 (C-4), 75.41
(C-1), 70.33 (C-3), 66.2 (C-5), 52.6 (-OMe), 42.31 (C-6), 37.23 (C-2).

3,4-di-O-caffeoylquinic acid
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- 3,5-di-caffeoylquinic acid
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-(1R,2S,3S,5S,7S)-7-((cinnamoyloxy)methyl)-2,3-dihydroxy-methyl-6,8-dioxabicycl

0[3.2.1] octane-5-carboxylic acid
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- Kaempferol-3-O-rutinoside
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-(1R,2S,3S,5R,7S)-methyl-7-((cinnamoyloxy)methyl)-2,3-dihydroxy—
6,8-dioxabicyclo[3.2.1]octane-5-carboxylic acid
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. HPLC #4 9 3T3-L1& o] &g vy a5%7}

- 24 22 Eclipse XDB-C18 C18 (bum, 4.6%250mm i.d.) flow rate 0.7 mlL/min,
o]l 54 0.1% TFA water (A)9} Acetonitrile (B)S AF&3le] 0% A:B=95:5 15%
A:B=5:40 30% A:B=40:60 40% A:B=60:100 50% A:B=100:0 60+ 95:0 & #Alslx
UV 254 nm o4 =3} peaks st}

- 3T3-L1 AMAZE 24well plateol] wjgste] #3571 &2l insulin. dexamethasome,
IBMX (Differentiation Medium)¢} FE&E((FE xo] w& 471 A5)& Agste] Oil
Red O Al¢kel]l GAAA FA<d TGS ODbs SAsSIt 949 ‘]‘wé A= A
Bo® 100X &= FYgatdlor, Ad WaEd o|ATEFS & no] A= &
o|E Y 7|E AFEdte] 540 nmelA O.DFH(FH =) SA AT

- MTS Assayi= 3T3-L1oA 2] 93 FZ==2] AX 54 AXE
[3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium, inner salt] (MTS) assay kit (Promega, Madison, WI, USA) A% (5 X
103 / welDE 96-well plated] " 9# FZF+& (10, 50 pg/mDOZ 24hs <t * 8]} th.
wlF & 20u/welle] MTS &9& wijekalal 490nmollA 5433l th

¥

ol
:.‘:
_,
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Rel

S, virgaurea var. gigantes
S % a = Py n
S virgaures (Daegwallyeong)
II'IIl 5. virgaurea (Goseong)
T BT e b “ - -
wi i 5 wirgaures (Geoje)
g \ § virgsures (Wedo)
virgaurea {Ulsan)
S virgaures (Hallasan)
P |"|l 5 seroting Alton (USAJ
W 10ug/ml @50ug/mi
£
widd -
T4-
s
B
-
25
=
35 -
@ 1
=
D o

ng

= O O e S o i
d P £ N X $2
® » > ‘Jtp '\‘}FP (jéj ";Sb‘ﬁ’ \‘J‘Q) ":"SFF} b
(?0 -$..s\ & \S:\E-
&
L
control DM Ulsan Goseong Dacgwallyeo  gegje Ha|r|1asa Wedo

50ug/ml

- 3T3-L1& o]&sle] 8749

A
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10, 50pg/mle] ==

KN
=

b As, 7 A v

3

HIYH g%

s
__OO

B2

fite)

R

}

°
pul

o

=K

—~
fite)

o7
o
el

)

N

H

DMET} A

Harvested in April
Harvested in May
Harvested in June
Harvested in July
Harvested in August

5. virgaureavar. gigantea

EEW
*kE

&g FEF

APR-E MAY-E JJUN-E JUL-E AUG-E

DM

B 10 ug/ml
8 50 ug/ml

Cont

T T
2 =2 2 o
= R 8 A
A= =

T
=]
=]
-

(oo oy guague ﬁu._ﬂ: AANE[TY

250 4

Ll

43.37%
el

o

T

=

=

AUG-E

JUL-E

JUN-E

APR-E  MAY-E

Cont
B 10 ug/ml

O 50 ug/ml

12

= =
= L]

100 4
80
60

(oo oq) ARJLETA a0

-

E E
] =
o A
] 7

MAY-E

3 A&
106.89%
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= olrel A

-
X

A A

i3

-zt AH A7E M9FH FEE 10, 50pg/mle] FEE A

FZ5S 10, 50pg/mle] FE= A

N

= e

=
o

of

s

w3}t

}oith 3T3-L1

Ok

5o xH

LHERA

A&L 10pg/mlol A 87.14%, 50pug/mlell A 110.70%=

o) A

-
X

A
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4) 7154 95 £53 £ XEEF 4AA

7t AZEAEE 7|54 ER) AA

- Protocatechuic acid (PC) ¥ chlorogenic acid (CA)2.2 A A&t}

......

Chlorogenic acid — v S. virgaurea var. gigantea

MJM MJL \i e/
A

CMWA =6:4:1:05

Absorbance : A) 254 nm, B} 366nm,
CMWA : Chloroform : MeOH : Water : Acetic acid,
SV : Solidago virgaures, CA : Chlorogenic acid

s
|HL2 4.85-485.007 47.50-1900.00 -§E== MeOHeol| o] AL&

- MYFH FEELS 10mg/ml F%=2 MeOHo o] ARSItk 2t BES5 102 & =
=9 A 2]8k31 3L, nylon membrane AF8-8to] of F}sfo] AR-E-sh3iTt.

- B4 7+ Eclipse XDB-C18 C18 (5um, 4.6+#250mm i.d.) flow rate 0.7 mL/min,
o] 5% 0.1% TFA water (A)9} MeOH (B)& AF&3to] 5-40% B (0-15%), 40-60% B
(15-30%) % 60-100% B (30-40)= F2A1slar UV 254 nm oA HE3}S] peaks
gelskal ot
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gk B4 #H A3 (Validation)
H_ A
T’_T

g2 o Add AHel e SelAd, #A4, LoD, LOQ, ™A, 424, 3

3]

o &5 = P9FH10% 8 FEE)

=3

b

10mg/ml
10% D|oi3 £58

protocatechuic acid

b4

chlorogenic acid

- Protocatechuic acid (PC)¥} chlorogenic acid (CA) 7|s+o. 2 Eo|AlS
- 293 retention timeS 7FAE peakE 9S8 4 dglon Fo th

Hol gles st

st a3,
2 peak®}o] 7t

®

- Abs] B A3} PCE 4.85-485.00 pg/ml, CAE 47.50-1900.00 pg/ml HelolA A
HAF7E 0.999017321 2 d4S gu & = ST

- PCe9} CA2l LODE ZH7; 0.208 % 3.088 pg/ml 91 Aoz lEal, ol 3FE
o] LOQE 0.6303 9.358 pg/mlo] At

(A}

Parameters Protocatechuic acid (PC) Chlorogenic Acid (CA)
Retention time
, 5.36 £ 0.002 8.22 £+ 0.004
(min; n=4)
Regression
et Y = 28.899x - 125.76 Y = 12.405x + 33.466
equation
Correlation
o ) 1.0000 0.9999
coefficient (R%)
Linear range
4.85-485.00 47.5-1900.00
(ug/ml)
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LOQ(ug/mD? 0.630 9.358
LOD(ng/ml)” 0.208 3.088
DX: concentration of tested compounds (1)—(2); Y: peak area at 254nm
PLOQ : 10 X (Standard deviation of the response / Slope of calibration curve)
YL0OD : 3.3 X (Standard deviation of the response / Slope of calibration curve)
@ Ay /‘é(Prec1s1on) 2 A g (Accuracy)
- Al 7HA 9 FReAe ¢ F dzte] Ad xT HA RSD)E H7F, 39 &< vl
A 38 3H wEe] BES AEAAT
Intra—day (n = 3) Inter-day (n = 3)
Calculat Calculat
Analyte ed ed
Analyte
concent | concent concent
compou _ RSD Accurac . RSD Accurac
ration ration ration
nds (%) y (%) (%) vy (%)
(ug/ml) | (meant (meant
SD, SD,
ug/ml) ug/ml)
19.02 19.02
Protocat 18.92 L 001 0.07 99.48 004 0.23 99.46
echuic 24.21 23.90
23.77 1.33 98.19 0.21 99.46
acid + 0.32 + 0.05
64.25 64.17
(PO | 6257 0.12 | 97.38 0.12 | 97.50
+ 0.08 + 0.08
249.58 251.08
253.07 0.58 101.4 0.01 100.79
Chlorog + 1.45 + 0.03
enic 249.58 300.81
300.57 0.53 100.46 0.12 99.92
acid + 1.59 + 0.37
(CA) 661.17 662.99
680.57 0.24 102.93 0.10 102.65
+ 1.62 + 0.65
@ 3F&

- PC % CA 34&2 101.32 A 103.30%, 95.82 WA 100.25%% &= At}
Analyte Theoretical Found RSD Recovery
compounds (ng/ml) (mean£SD, pg/ml) (%) (mean*SD, %)
Protocatechuic 4.85 495 + 0.87 0.87 102.12 £ 0.00

acid 9.70 9.83 + 0.05 0.21 101.32 £ 0.51




Chlorogenic 4750 45.51 + 0.03 0.07 95.82 + 0.07
acid 95.00 95.24 + 0.37 0.39 100.25 + 0.39
(CA) 475.00 457.63 £ 0.65 0.14 96.30 + 0.14

v g H] A9EA0% 3 FE22)0 WE PC # CAHF

Contents in extracts (mean * SD, mg/g)
Regi
eelons Protocatechuic acid (PC) Chlorogenic acid (CA)
Ulsan
1.46 £ 0.00 12.43 + 0.06
(USE)
Goseong
0.97 £ 0.00 33.62 £ 0.08
(GSE)
Daegwallyeong
4.70 = 0.00 7.28 = 0.04
(DGLE)
Geoje
1.04 £ 0.80 3.28 £ 0.01
(GJE)
Halla Mountain
1.99 £ 0.04 78.71 £ 0.26
(HLME)
Ulleung Island
3.17 = 0.03 26.25 £ 0.01
(ULSE)
Wi Island
3.37 £ 0.00 36.24 £ 0.12
(WIE)

- PC32 DGLE(4.70mg/g) > WIE(3.37mg/g) > ULIE(3.17mg/g) >
HLME(1.99mg/g) > USE(1.46mg/g) > GJE(1.04mg/g) > GSE(0.97mg/g)o. =

shelH 91

- CA =& HLME(78.71mg/g) > WIE(36.24mg/g) > GSE(33.62mg/g) >
ULIE(81.47mg/g) > USE(776.90mg/g) > DGLE (310.62mg/g) > GJE
(103.20mg/g) .= 3l it}
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Ab &= H9FH(10% 4 FE22)9 AR A7IE@~8D)

0g PC 2 CA &F
t

Contents in extracts (mean SD, mg/g)
Period
erods Protocatechuic acid Chlorogenic acid
( th)
mon (PC) (CA)
April (APR-E) 2.77 £ 0.04 35.54 + 0.03
May (MAY-E) 4.38 = 0.01 23.45 + 0.00
June (JUN-E) 3.80 £ 0.00 25.82 + 0.04
July JUL-E) 1.09 + 0.01 15.49 + 0.04
August (AUG-E) 0.42 + 0.01
- 57)2] Aoldt 717te] &8 % wYF FEE9 PC ¥ CA o] =24 Yepdlt &
SOl A 49 3 H Flo] HvE o o] Wol FfiHo e AoR IAHIITH

o} A&
- B R B
(Cr9 FFE BN O
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7}. cholorogenic acid 3% W3}

CA 25C CA 40T
(cholorogenic acid) (=) (cholorogenic acid) 7+
ot 34 steF (mg/g) s 34 3teF (mg/g)

12} 14.053 12 14.076

20164 2?} 13.915 20164 27} 12.951

09 3} 14.007 09 32t 12.524

= EE 13.991 = 7 13.184

T} 0.071 Fx=AA 0.803

12} 14.007 12 13.487

20174 27} 14.058 20174 2-} 13.214

X 3} 13.823 X 32} 12.804
1€ — 14 -

Bt 13.963 o+t 13.168

T} 0.124 Fx=AA 0.343

12} 14.571 12} 12.997

o174 2_} 13.508 2017 2_} 12.450

X 33} 13.639 X 32} 13.253
44 — 44 —

At 13.906 o+t 12.901

FFHx} 0.580 FEH} 0.409

12} 12.843 1% 12.887

2017 27-4 13.349 2017 2'} 12.015

X 33} 14.145 . 32} 12.149
7Y — 7Y —

7 13.446 e 12.351

T} 0.656 F=A3 0.469

12} 12.719 13} 11.137

20174 2-} 13.674 20174 2_} 11.650

09 3} 13.561 09 32} 11516

= 7 13.317 = e 11.433

FFA} 0.522 Fx=AA 0.267

=39 13.724 =94t 12.606

T} 0.317 Fx=A3} 0.738
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1}, protocatechuic acid =

5}

PC 25T PC 40T
(protocatechuic acid) (&) (protocatechuic acid) (714)
gl sl o (mg/g) s sl geF (mg/g)
1=} 1.958 12F 1.749
20164 2%} 1.771 20164 2?} 1.711
109 ? i 1.848 104l L% 1.766
Bt 1.859 Ez Ty 1.744
ETH=E 0.094 XAk 0.028
1=} 1.958 14} 1.777
20174 2-} 1.716 20174 2'} 1.711
32} 1.727 3=} 1.716
1¥ — 14 -
B4t 1.799 Bt 1.733
X H=E 0.138 XHAE 0.039
12} 1.909 12k 1.716
20174 2_} 1.689 20174 2_} 1.766
49 32} 1.722 49 32} 1.700
Hat 1.771 Bt 1.727
EFHAE 0.121 XHAE 0.033
1=} 1.661 12} 1.782
20174 2%} 1.804 20174 2:} 1.645
721 3% 1.584 79 32} 1.700
It 1.683 1t 1.711
XA} 0.110 XH=E 0.072
1=} 1.502 1x2F 1.634
20174 2_} 1.628 20174 2‘} 1.749
109 53 i 1.705 104 :’3 t 1.810
Bt 1.612 Ez Ty 1.733
EH=E 0.105 XAk 0.088
o 1.744 T+ 1.727
XA A} 0.099 XH=E 0.011
g 48
- B AP AR, ThER] AFE T A mA e GRS Prtstr] fF Ade
2 127/01¢Y &<k Ago] Jegstlom, 7 A7 ok #A% A= 9] Protocatechuic
acid (PC)e] H e 22 1.744mg/g, 74 1.727mg/ml, chlorogenic acid (CA)2]

AT FEL

-

N BE Ew

1271€

218 13.724mg/g, 7V

] o]

12.606mg/ml ©.2 3% 1},
FE7I1gto 7 Aol 7H53sk Aoz oy i),
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(6) HIAE 2484 HANS T3 AW L3-FFE-28 &% B

7}. pancreatic lipase A 4 =3
- Pancreatic lipasex= 2A%S AFHIS w AW triacylglycerolE 2-mono

acylglycerol?} fatty acid= 7htsliste @4 olth. 459 2-monoacylglyerol®} fatty
acide= &7Fe] HuhAzol A FFE o] AUA Ay JAANFAEAATOZ AFEEH it
A tryacyglyceol® @A Eo] AW Ao FH2so] vnkS fkgiet o] wf A
W ALS] key enzymel 2 ZE3}= pancreatic lipase? A4S A @l triglyceride
7F e A Stetar wpAd s o] Aol AWSAS diste] HRkg oWE & v

- enzyme buffer (10 mM morpholine propane sulphonic acid, 1 mM EDTA, pH
6.8)°l porcine pancreatic lipaseE 2313 @A £Mo Tris buffer (100 mM
tris=HCIl, 5 mM CaCl2, pH 79 Al&(&4d #3 F%=%E, EtOAc, n-BuOH)E #H7}3sle]
2&3F & substrate solution 10 mM p-nitrophenylbutyrate 3 7}star, 37C 15% &<t
HESAIZTE 405 nmoll A 3 =5 SAGATY. FAHETL SR orlistatS AHE-SFAT

035 7

Orlistat — Tug/ml, 0.1ug/ml, ml, 0,00Tug/ml
SV ZHAIR 5 0.1mg/ml, 0.01mg/ml, 0.001mg/ml, 0.0001mg/ml

03 =

(=]
o o
] o

Absorbance (405nm)
=)
o

01 +

0.05

con blank orlistat s.v water ex sv EA layer swv BuOH layer swv water layer s.wvinsoluble

E(EtOAc, n-BuOH)9] 4719 5 %=(0.1, 1, 10, 1000ug/mbheol A =¥+ =
1O
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Y. malic enzyme 84 %
- Malic enzyme< malateE pyruvate® H3A|7 o2 FA AT (gluconeogenesis) S
8= 71eS 7HAA e, pyruvate AR IAGAM wHEoIA= NADPHE A4t
(fatty aicd)& Aot AHEE T =2 oA malic enzyme &0 ZHAshd Akt
A a3t e AowE dad & Qo
- 3 2AE #HsE F 600 g 4T, 1087 YA FEste] cell debrisE AlAsHL,
A5 9E 10,000 g, 4TolA 2021 A4l FEath A dsds FHske] 105,000 g,
1 1 dAEEsIaL do] A Cytosolic 45dS EEsle aadoez
HE8-&3lolo] (0.4M tri-—ethanolamine (pH 7.4), 30mM L-malate,
0.12M MnCl; % 3mM NADPE Wil & oA FZ3 549 £3 F 37CoIA
90%7F Wks & EFFEAE o]8sto] 340nmolA 3EZF FAHEe] 18 Wksd daA
1 mgo] AAI3+= NADPH9 % (nmol/min/mg protein) .= YEFH AT}

o

Ll
2
I\
2

250

200

0 I ; I : I ; I : l
NFD HFD GR

SV0.5% SV2%

S -
w
=] S

Relative Hepatic malic ergyme activity
(%o of normal)
(%3]
[

- normal fat diet (NFD), high-fat diet (HFD), HFD®l| 0.5% (5g/kg)9] "9F F==&
£ SVIOE (SV0.5), HFDel 2% (20g/kg)®] w95 F5& £3 SVIOE (SV2), HFD
o 1% (10g/kg) 793 F=E9 60% (-)-hydroxycitric acid (GR; ESFood, Gunpo,
Korea) 23 Aoz txE= AME3IAT

- 0.5%, 2% W94FH7E 2k A Aolg HRl ARFH AFd 1 EA A
malic enzyme /39| 40.7%, 45.2% A= 2151
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t}. Glucose-3-phosphate dehydrogenase(GPDH) &4 =3
- GPDH+= AXE3}o] A#E7F ¥+ 4% GPDHY &AS
3t AxE =A3

- At | AEFE AFESIT 3 " A AR " FH 10% FEES 40 F
%(10, 20, 40, 80ug/mhH= A &5k},

- lysis buffer(0.256M #3222, ImN EDTA, 5mM tris—-base, 1mM dithilthreitoD)<
H7bstar deflolA 2 skske], 10,000Xg, 4TCAA 3023 A8 ¢ & AF5ds
Fetol cytosols st FEdo] wd kS S8 1-5 g wdo
e A F2o Al Iml RS- ¥l 340mollA FFEE SAHIL AS
0 601"5:% uH 1Ert F35s S4ste] and NADHE] s 54
24 GPDHA =47 dataltt. GPDH 4% w9+ ¢

1 AdE NADPHA nmole® YERY AT}

Zgdoan AAEe £

ﬂlO

S}

o>

P
)
) OIN'

—

— b oHE T

ol
oh

.

[ mlo
-lol' o> Mo

Mc (o flo o

250

":jlnh

control SW10ug/ml SV20ug/mi SV40ug/ml SWVB0ug/ml

ra
=]
=]

-
wn
=]

GPDIH/mg protein( % control)

o
(=]

- v93 10% FEES 49 =10, 20, 40, 80pg/mh=E A 2H 3T3-L1oA &=
GPDHe] €4 o] E—E}Q 3T3-L1 tiH] 42.5%, 56.2%, 63.8%, 81.1%% E% &A=
A sk

- 3T3-L1AE] mgH FE29 sikol met GPDHe &)
Ao, ol WHH FEEo] AELEIE JAlshs Aor AT

_56_




2}. Fatty acid synthase (FAS) &4 =4

- Fatty acid synthase (FAS)T acetyl CoA$} malonyl CoA, NADPHE ARg-sle] 71 A}
< AHlong chain fatty acids)S $HAdstsE FR3F aioltl. =, FASo| 93]
malonyl-CoA®] acetyl-CoA7} ZAgE = Aol 7H ¥rE A 1529 palmitic acid
7} REEOIX A Hh FASS] &4do] Zasd SA4A el Had AWtk o] 8o A

sto] A7IA A, =, 24 5 FASY Ao #aEs AW Uipogenesis)ol] F3dFS 1
2 Ao AdE At
- A&E3 7 2AL A 24e d & 27he #4283 2=8 9 (homogenization buffer)

2 Y gANE ARgsle] wAskslar, 600 g, 4ColA 1083 94 EYste] cell
debrisE A AT AEdE 10,000 g, 4TolA 2087 A4 Bo)dtar, tA] A=ds
# 3t 105,000 g, 4TAA 1A%F J__T'_i AA B2 &}t Cytosolic A=HE Hglst
o FAaYPgow ARESFTE 20mM  EDTA, 20mM B-mercaptoethanol, 165pM
acetyl-CoA 500uM malony-CoA, 500uM NADPH, &4 ¢S Wi, EFF=AZS o] &3}
o] 340nmol A 487 EHEE SAHEPL, §ATHE 189 ¢ 1 mgo] A=
NADPH®] %(nmol/min/mg protein) &= YERHIA T}

160 -
140
£ 120 1
o P
‘I:I.Tl'lm_
o £
< £ 80
¢ G
"_Eﬁ 60 -
K 40 -
20 -
0

SV0.5%

&3 7 22 ] 0.5%, 2% W FH b F3E aA
ol el FAS &4o] 13.13%, 27.21% A&ttt
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(1) ARHo] BhE2F AH AAY P& BS AF L /1A AT

7}, A2l o] ml¢-AE ALR-F AAH 7

- 6% <] C57BL/6 mice AF&3FlaL, 1

L

=60 £ 5 @)l 153+ A-5713Hs FAH

Z7(60% A2 o],

Start

HFD), Hlaa*(1%<]

No. Group

1  Normaldiet

2 High-fatdiet

3 High-fatdiet + GR 1%
4  High-fatdiet + SV 0.5%
5 High-fatdiet + SV 2%

Normal diet : 10% fat

High-Fat diet : 60% fat

Acclimatized l

for 1 week _

Measure of body weight
diet and water measured daily

1 week 2 week 3 week 4 week 5 week 6 week 7 week 8 week 9 week

End

|
_|.‘l' ,}.‘l' {‘l' .,

10week

X

Blood chemistry
Measure of organ

33 -

Weizht (z)

[S]
Ln

—+—NFD —#-HFD —GR
§V03 =—#—3V2

3 4 3 6 7
Time (weeks)

Food intake (g)

1 —+—GR ~—5V0 5
——5V2

2 10 18 26 34 42 30 38 66
Time (days)
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Groups NFD HFD GR SVO0.5 SV2
Body weight

gain(g/10 8.29 £ 0.74 | 24.05 £ 1.28 | 19.27 £ 1.28 | 20.28 £ 1.35| 21.54 = 1.68

weeks)
Food intake
3.74 £ 0.13 3.41 £ 0.13 3.51 £ 0.13 3.33 £ 0.13 3.40 £ 0.13
(g/day)
FER 2.22 = 0.20 7.06 £ 5.49 5.49 £ 0.36 6.09 £ 041 6.34 £0.50

NFD, normal-fat diet control; HFD, high-fat diet control; GR, HFD + 1% Garcinia cambogia extract of 60% (-

i)-hydroxycitric acid; SV0.5, HFD + 0.5% SV10E; SV2, HFD + 2% SV10E; FER
food efficiency ratio = Body weight gain (g/day)/Food intake (g/day).

- 1073 ARAAGE Aot gglon, gz Meke] Mg FERL P
2g W AFHs ENE Y
@ AW AE 275k 24 T 54
Groups NFD HFD GR SV0.5 SV2
Epididymal
white
adipose 1.00 £ 0.16 | 2.31 £ 0.16 | 2.18 £ 0.16 | 2.53 £ 0.28 | 2.36 £ 0.08
tissue weigt
(g)
Liver weight
(@) 1.27 £ 0.19 | 1.65 £ 0.38 | 1.19 £ 0.07 | 1.34 £ 0.09 | 1.18 £ 0.04

NFD, normal-fat diet control; HFD, high-fat diet control; GR, HFD + 1% Garcinia cambogia extract of 60% (-
i)-hydroxycitric acid; SV0.5, HFD + 0.5% SV10E; SV2, HFD + 2% SV10E; FER.

Hb A e A AJAAE Elsty] 8 AL Ax A
SAsklth. HEDw o] a1k M) x| 229 HA= NFDw 9] wjal
Al S 7Feki e

|
wm
<
—_
@)
™
&
L
ofN
o
off
fo

Jo
lo,

@ g g A D ZHAEHE JAAEY A

RE vpg2e g AAFH A 12A7F B9F S48k, A A AAFH ST d
< 5,000 rpmellA 5 WA EEstel dHES -20Te RAEgla, €3 e
Triglyceride (TG), total cholesterol (TC), high—density lipoprotein (HDL)¥} 7F54 S
gkelsl7| ks ALT(serum alanine aminotransferase), AST(aspartate
aminotransferase) % 21&5A4S &1yl 93 BUN(blood urea nitrogen),
CREA(creatinine)S ELISA kit (Thermo Electron Corporation, Finland)eol] &3] =% 3}
AT
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Group NFD HFD GR SV0.5 SV2
11550 £ | 120.90 £ | 120.30 = | 114.20 + 79.90 +
Serum TG (mg/dL) 11.60" 13.70° 8.40° 8.70° 8.00°
Serum Total-cholesterol 53.52 % 118.10 £ 127.12 133.51 64.02 £
(mg/dL) 4.23% 5.67" 8.30" 6.47° 3.33°
Serum HDL-cholesterol 43.17 % 78.81 £ 79.45 + 83.44 + 4251 £
(mg/dL) 2.79° 3.16° 2.38° 3.37° 1.65%
HTR 0.81 + 0.02°0.70 + 0.0170.66 + 0.02°0.67 £+ 0.01°0.66 + 0.01°
66.54 * 79.61 * 113.69 £ | 135.98 =+ .
AST (U/L) 159G 15.7g 15 750 l6gre [43.63 £5.15
31.85 + 89.52 =+ 70.43 + 132.72 + a
22.55 + 17.49 + 17.73 + 19.30 * a
BUN (mg/dL) 0.78¢ 0,395 0.47° Oggh [6:76 % 0.72
CREA (mg/dL) %4012bci 0.45 + 0.0190.42+0.01° |0.41 £+ 0.01"0.21 + 0.00?

Results are presented as mean = SE (n = 6). Values within a row with different letters are significantly different
from each other (p < 0.05). NFD, normal-fat diet control; HFD, high—fat diet control; GR, HFD + 1% Garcinia
cambogia extract of 60% (-)-hydroxycitric acid; SV0.5, HFD + 0.5% SV10E; SV2, HFD + 2% SV10E; TG,
triacylglycerol; HDL, high-density lipoprotein; HTR, HDL-cholesterol/Total cholesterol ratio; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen; CREA, creatinine.

- sAWET Hlete] n9H FEES AFHT 2Tl HDL, TC 28al TGS 54
3

AF 3 Aeate] gdaoA ALT, AST, BUN,

- ZZ o & RNA+= guanidine thiocyanate—water saturated phenol/chroloform g
WS o] &sksitt. &5 3+ RNAT isopropanols ©]&3te] HAAIA Flshe]
1

260nm % 280nm 3FANAM FHFEE FAHsle] AFSIT. F RNA 1 ugS Moleney
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murine leukemia virus transcriptase?} Oligo (dT) 15primers (Promega, Medison,
WI, USA)E ©o]&3led cDNAE 3HAsadth. 43¢ cDNAT QuantiTect SYBR Green
PCR kit (Qiagen)oll 28] 2AIZF T3 @4 AHw-$ 7]7] (Corbett Research, Sydney,
Australia) 2 73}l t}.
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2. NYHAFESS2RH AXYHRL a5HT R 71A @7

(1) MEHFZE4 93 3T3L-1 AE E39A9 BExr|A A

7h. 3T3-L1 AES] AWEs 45 v1gH F580] 9 APAL 2ahelA) £47]
A AP

- 3T3-L1 MXEZE ©]
2y, =3, v

T =, 1

9|3 Western Blotting 71 <& AH8-3}

Al @l
CABAIE 23 oA V1S )

‘ _----—--————-‘AMPK

‘ D S e R— -.._._.‘P—AMPK

LRl LB RIS
‘ ﬂ------.-ﬂ--‘P-ACC

’Wm.i.ﬁ‘~“ ‘ EAS

S — " ——— - e

| e s | OARY
- -. - & ; “ C/EBP a

‘_——-—# ‘ B - Actin

Time 0 2 4 6 (day)
BRI = = g 3 d m S R 3 om0 o3 e
Insulin - + + + + + + + + - - - -
Dex = + + + + - - = e R R
FBS - + + + + + + + + + + + +

- 3T3-L1 M¥E AHAER BIA7]= st v9F FE2E g2, 531 F55 A8
sto] X HpA|ER O] B31S oA sl=A] BT

&0 Hla) AMPKY <laksl7t Z71E9la, AMPKO)
, v ®23le] #EE PPAR-y ¢ FAS, C/EBP-a
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1}, 3T3-L1 AIE9 AuHEst Z¢td nmgF =22 283 CompoundE<L A #dgS o,
AN E 2894 a3E JellE Compoundd] A¥Ezm vk E3E A4 5= Ex7)A

- 3T3-L1 AEE o] &3l 3% &2 (IBMX, Insulin, Dex)E A z2|gta} SAlo ]
g5 FEEE5H 299 CompoundsS #o] A FATh AGAE 23} A 714
S F9135l7] ¢s] Western Blotting 7| S AFE3te] whalz o] kg okak-S 215kt
Protocatechuic acid Chiorogenic acid 3,5-di-O-caffeoylquinic acid Cis-Cinnamic acid series
Compound 1 Compound 2 Compound 4 Compound 5
> & o S & @
S D S O & & e L S S SF w‘*é‘
=8 v & o> O & o ot O
S B S st qfa“& S @ PP E S P
~ = = W AMPK | = |Avpk | | AVIPK MAMPK

[ ww®w|pavek [& 7 W I p-AmPK ["esepenes | P-AMPK | smemememen | P-AMPK

Eess s BERENc Eooee[ic |[ooown/ic
e searrc [BEESEPAc SIS PAC | apEbeee | P-AC
[N s m—\ P T T LI T T L Ll

S B2 e [SEEEG v [BEED |

| ——— ‘C/EBPah... |C/EBP o« |wmwmew == | C/EBP o [Mmemem | C/EBP a

[ | -octin [ — | -actin | —— BN [y | B-actin

Cinnamic acid series Kammpferol-3-O-rutinoside Methyl cinnamic acid series Hydrobenzonic acid
Compound 7 Compound 8 Compound 9 Compound 10
> % e b b >
SO SO>S R TR SR )
& IS T 8 Rales 3 SNea ™ > &
g ‘1:7 "Q ,\QQ ?‘.\ (P(\ ’1,"’0\’-,90\@ ?}(’ '{\ ¢.’\} "’)Qe'\QQ vsc-' (90 ‘_l(’o\) ‘)QQ‘\QQ @b
| AMPK [ e | AMPK |..-..|AMF’K [ - -] avpk

| - | P-AMPK [ @ | PAVPK [ - - | P-AMPK |- o o @] P-AMPK

[wmmmeicc [ amEB]|AC [ = = - - |acc [ -,

[. - ‘ﬂ-|P-ACC |_ - —---|P-ACC |----- |P-ACC |- “---|F’—ACC
LT L T T L [ = [Fas [ 9 = & W ras

L PPAR T | i o o | PPART (SR = = o | | PPART
(2w . |cEere [memw® omra [ o |C/EBP o [ v | c/EBP o

[ | (-actin [ S| (-actin | S——— |B-actin | —— -actin

_64_




- H9FHEHFY #23 CompoundEs 3T3-L1AIES A[WEst A FQbol] Az2lste
ABMERESHE A sHE CompoundE AEsiaith AWAE E394 a34E Hehle=
Compound®] 74-¢- AMPKY] &A4& S7HAS & & AL, &43t8 AMPKs= ACCH
A4kstE f=dte] PPAR-y9 C/EBPa®] ©@hulz & FFAA7]AL FASS] 4% 7HAA]7]

= As 29T 5 A9

(2) LAY 4o]4dF SD Ratdl w]GHAFEE Foo 4 AAPH2: a5HS R 714D
:F_

7k LA A o]49F SD Ratell P|9FHFEE Fool B S5 ¥}

- 6739 SD-Ratg 571F(12vte]), 125107 Ie)E Yie -, 57152 AW ALRE
873t Fofstar, 1a5S AAA0lE Folstditt. olek Al 7 AP 7AYo}

(500mg/kg)et M 9FHFEES v5E(100, 500, 1000mg/kg)® FHE o]-&ste] mfd

2% 24 2 A7l U] Folalan.
No.  Group

Normal diet

SD rat High-fat diet

High-fat diet + GR 500mg/kg/day
High-fat diet + SV 100mg/kg/day
High-fat diet + SV 500mg/kg/day

.
"
l - 6 High-fat diet + SV 1000mg/kg/day

Normal diet
High-Fat diet : 45% fat
Start Oral administration End

Acclimatized l l
fml_fff1j¢ I'I' -I-’l' be |~|r _lef Iylf |_~lr /o)

Start 1 week 2 week 3 week 4 week 5 week 6 week 7 week 8 week
week

L T N e ]

Measure of body weight

diet and water measured daily Measure of organ

¢ Blood chemistry
Western blot analysis
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. 1A Ao] HH SD Ratdl]l PIgFHFEE Fold & R85

24

- 8F7F A H ALEE A FH3 SD Rat2 /&35t o oA AE =3
AS A} 53 H S o] &3] Cholestrol, LDL, HDL, TG, AST, ALT
& o] &3l FA4sTh
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Py (4Fe) 712 4 T4,
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(10D) ovugE === 3.00 | (290) A=A H 10.00
(110) 7FFAREZ 0.20 | (337) Elolwl 54t 10.00
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°F/1.1. GC ¥ LCE o] &3 tpAE FAI AU FoFEAA 4] A

2013-138%)
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AABEHY) - EnAFH(Solidago virgaurea subsp. gigantea)
o] &9 (%)
- A A ANEE S5 AU
O AxsAHE
_ . AET)E T
Z3A] 322 Al3E X]3Z 151]7 = _ .
A= =94 3.13 80
!
= = 10% +74&=23-81(1,000 kg)
> z 0% TA 9 0.16 1,600
!
o I} A&A A 7]
!
T 70T, 20°Brix 3.58 70
!
A =z A7)
!
= 4 0] 32 7]
!
4 = oA FAEY 14.51 17.25
O &sH9Hs52Y dFdE
o= LOT 1 LOT 2 LOT 3
(71 : 100 g) 43} %" 43} %" 23 %"
A2k (kcal) 237.66 - 246.94 - 241.43 -
eH3hE(g) 59.28 17.96 61.60 18.67 60.22 18.25
I5(2) 6.77 - 6.46 - 7.17 -
a2 (g) 13.42 24.39 13.33 24.24 13.33 24.24
Ak (g) 0.15 0.29 0.14 0.28 0.14 0.28
3 HM(g) 0.00 0.00 0.00 0.00 0.00 0.00
Ed X1 (g) 0.00 0.00 0.00
=Y 2 =(g) 0.00 0.00 0.00 0.00 0.00 0.00
U E&H(mg) 728.47 36.42 752.53 37.63 757.50 37.88
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Ab 71 (RAB)AEE 2EHold R dFFE nI9AEE IZFEY

O A FAE

=2 Z A1XHChlorogenic acid)

S Chlorogenic acid - z 2
4 A RRARR Y
CAS No. 327-97-9 0
it AL A C16H1809 HO. _.O DLK’A@GH
= A F 354.31 OH
= = 4 210C
OH
= = =95% OH o4
Az A Sigma Co.
O Ay @ T5d3dds]s A9 2 A9AFY S=Z224:HDIN 10767)
- A7 HPLC
-4 2] : Fortis H20(4.6 X 150mm, 5um)
- =8 ¥FEE 100 mg/Le A Fste] ¥ dow ALg
- AFgd - dATY AAE Ry Ze2A(G0 mL)el ¥a WES-FFEETg A1)
o7 Fwd gste] &alsta o] & 1 mLE F3E92~=(100 mL)ol
Y s|Aste] AlggdoR ALg
A Rl s =
Kl il
ol |A &1 ofHEYUER
gvl | B & ;1% Q4 g
T4 1.0 mL/min
0% - 10% A, 20 % - 20% A, 25 ¥ - 30% A, 35 ¥ - 40% A
oA |40 B - 40% A, 41 ¥ - 25% A, 45 B - 10% A, 50 ¥ - 10%
A.
TUHF 10 ulL
APew | 25C
A&7 | 324 nm
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O &2E8d skol e Xxd w4k
9 mV-s
1.00 mg/L | 3.00 mg/L | 5.00 mg/L | 10.00 mg/L | 12.50 mg/L
13] 28.46 85.16 140.25 289.46 357.67
23] 28.96 89.79 149.55 305.26 376.22
33] 28.89 92.96 152.82 312.88 377.38
MefESD 28.77+0.27 | 89.30+3.92 | 147.54%6.52 | 302.53+11.94 | 370.42+11.06
O Al Extol wa AFAE HH%k
@9 mV-s
1.00 mg/L | 3.00 mg/L | 5.00 mg/L | 10.00 mg/L | 12.50 mg/L
2016. 1. 11 28.77 89.30 147.54 302.53 370.42
2016. 1. 13 29.67 85.73 144.19 289.33 356.61
2016. 1. 29 29.53 89.57 146.82 295.37 364.79
2016. 2. 3 23.56 79.11 137.40 290.65 360.50

O Spiking Test
- USP Reference Standard(USP RS) : Chlorogenic acid(No. 1115545)

- SN Y9HFEE AdAHAFY Reference StandardE 71| AlgE&HoZ A x5}
A&
- A=A Ly = 28.598x + 0.9392, R = 0.9999
@9 mV-s
1.00 mg/L | 3.00 mg/L | 5.00 mg/L | 10.00 mg/L | 12.50 mg/L
H A 29.67 85.73 144.19 289.33 356.61
-S4 3o 2 X FAE HHG)
@9 @ mV-s
[OT1+ | LOT2+ | LOT 3 +
USP RS LOT 1 LOT 2 LOT 3 USP RS USP RS USP RS
13] 29.10 48.17 135.29 193.13 122.18 201.78 401.43
23] 29.07 47.21 136.60 190.33 121.74 201.75 395.69
33] 28.41 48.17 135.46 190.68 119.76 200.64 394.57
w57 28.86 47.85 135.78 191.38 121.22 201.77 397.23
= +0.39 +0.55 +0.71 +1.52 +1.29 +0.65 +3.68
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- 54 3o uE X FAE S
@44 mg/L
) IOT1+ |[1OT 2+ |[LOT 3+
==
= e USPRS| LOT 1 | LOT 2 | LOT 3 P RS | UspRS | USP RS
13] 1.01 1.68 4.71 6.73 4.26 7.03 13.99
23] 1.01 1.65 4.76 6.63 4.24 7.03 13.79
33 0.99 1.68 4.72 6.64 4.17 6.99 13.75
MeantSD 1.00 1.67 4.73 6.67 4,22 7.03 13.84
- +0.01 +0.02 +0.03 +0.06 +0.05 +0.02 +0.13
- A3k
@9 mg/g
LOT 1+ LOT 2 + LOT 3 +
LOT 1 LOT 2 LOT 3
RS RS RS
A3k 15.87 14.98 12.67 19.96 63.60 42.42
A2 gk - - - 20.87 64.98 46.00

_84_




O F8 A=vE1H

¥

1o L L2 =D = > > = -
&y s jeraru]

Chlorogenic acid Reference Standard(l mg)

PR
#
S

o = o p 5 a0 F— 1 b S s = -
wy Fw jeweand
SZn g FHEEAED LOT 1(100 mg)

Rl

B

- =) % >0 ) r 3 s a%

LOT 1(200 mg) + USP RS(1 mg)
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@9 mV-s
=
10 20 30 40 50 R? A
NhE 515
13 510.56 1022.73 1518.04 2028.47 2544.30 0.9999  y=50.732x+ 2.854
23 505.81 1022.98 1529.86 1991.08 2471.43 0.9990  y=48.993x+ 34.43
33 504.28 1018.58 1522.79 1987.26 2474.70 0.9993 y=49.095x+ 28.666
506.88 1021.43 1523.56 2002.27 2496.81  0.9994
MeanxSD -

+3.27 +2.47 +5.95 12277  +41.16 +0.00

o Chlorogenic acid®] WAzt

@9l © mV-s
=
o=
10 20 30 40 50 R? A
Ll
13 170.56  343.29 514.13  683.97  859.77  0.9999 y=17.191x-1.3909
23| 167.19  341.11 514.63 685.01  856.66  0.9999 y=17.228x-3.9291
33| 167.41  340.42 511.63  685.00 852.11  0.9999  y=17.14x-2.8805
168.39 341.61 513.46 684.66t 856.18+ 0.9999
Mean£SD _
+1.88  +£1.50 +1.61  0.59 3.86 +0.00

- 7l ) 7o AEFA
Protocatechuic acid %2 : y=49.095x+ 28.666

Chlorogenic acid A2 : y=17.14x-2.8805

Chlorogenic acid

75 (A )R] HZFA(10.0 ~ 50.0 mg/L)
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- Spiking test
o 3NHEO| wWE WA Gk

@49 - mV-s
o Protocatechuic acid Chlorogenic acid
s LOT 3 + LOT 3 +
Zx RS LOT 3 RS LOT 3
RS RS
13] 951.52 701.44 1640.47 340.87 465.67 809.33
23] 951.89 705.00 1628.86 342.04 463.75 814.15
33 955.26 700.43 1629.19 341.96 464.73 813.03
Mean | 952.89+2. 702.29+2. 1632.84+6. | 341.62+0. 464.72+0. 812.17+2.
+SD 06 40 61 66 96 52
- FFEAY
¢ mg/L
Protocatechuic acid Chlorogenic acid
=27k LOT 3 + LOT 3 +
RS LOT 3 RS LOT 3
RS RS
13] 19.08 14.06 32.89 19.98 27.29 47.44
23] 19.08 14.12 32.65 20.05 27.18 47.72
33 19.15 14.04 32.66 20.04 27.24 47.65
M +
eg?; 19.10£0.04 14.0740.04 32.73+0.14 | 20.0240.04 27.24+0.06 47.60+0.15
o A¥A] vl
9] : mg/g
Protocatechuic acid Chlorogenic acid
=A7F LOT 3 + LOT 3 +
RS LOT 3 RS LOT 3
RS RS
A kgt 1.94 1.33 3.18 9.5 12.94 22.61
A%k gk - - 3.27 - - 22.44
§]/\O
- - 97 - - 100
(%)
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Protocatechuic acid(1 mg) Chlorogenic acid(1 mg)
»
70 H . _
20 2 ¥ g
& i
ol
"

protocatechuic acid
protocatechyic acid

15 0 5 0 % 0 ] 10 15 20 Pl 3 ki
A7t [min] AlZt fmirl
= O = = = =]
o B2 LOT 3(500mg) v dF S 2 LOT 3(100mg)
8
300 T
i
o
250, 2
i 0:
:
i -
20 E = Ey
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— ﬁ =
@0 = z 2
- ~‘JEO %
£
:
00 ¥ g
8
H
50
L
!
0 5 10 15 20 5 £l 3 0 5 0 15 Zb 25 £ Er]

A3t min] AZtimind
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- 7lsAdE BN A
o AIF FEE T 3R mE AR I
@9 mg/g
_ Protocatechuic acid Chlorogenic acid
dz=ds LOT LOT LOT
HHE.5) 5 , 5 . AlE2E [LOT 1 LOT 2 LOT 3 Ad4E
13] 2.31 1.87 1.33 2.01 15.09 15.05 12.96 14.44
23] 2.30 1.87 1.34 2.00 15.31 14.97 12.91 14.45
33 2.30 1.89 1.33 2.02 15.33  14.96 12.94 15.67
2.30 1.88 1.33 2.01 15.24 14.99 12.94 14.85
Mean=£SD
+0.01 *£0.01 =£0.00 +0.01 +0.13 *£0.05 £0.03 +0.71
o AF FEE T ARAAE T
2 ow A F % T (mg/g)
Protocatechuic acid Chlorogenic acid
LOT 1 2.30 £0.01 15.24 +0.13
LOT 2 1.88 +£0.01 14.99 £0.05
LOT 3 1.33 £0.00 12.94 £0.03
A3 A F 2.01 +0.01 14.85 +0.71
x LENAHFZED | g = Protocatechuic acid® 1.84 mg, Chlorogenic acid+
14.39 mg9.
% Alg 213 1 g % Protocatechuic acidi= 2.01 mg, Chlorogenic acide 14.85 mg%l.

o FQ ARvE I

SO0+

300+

protocatechiic acid

chlaranenic acid

10

oftl

o

15

ALZE [mind
=] === HJ )
oﬂ‘zr] (R IR U=

25

35
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. ZEAT B2 AF 7], AF Al HAYd AT

RS g el 71 A G L)
FREEFY B 55 1 TS Al 40-1197304%

~~ Application Numl;er
W - TSR
~ Filing Date

%-E%,

20154 129 zzorﬁt, = S
201611 08% 19Y

&::‘JX]’ Owner of the Trademark Right
AATH|O AE| () (164211-+++++)
SYHE SHE S T4z 981 :

NEE ASY 4E L 7L
List Of Goods
X297

ZEEMEl/ds/H= W =28 oY o MAS 10

Flol BE2 TdEH o 02t 4RSS0 SEEIMSS SYHLICL

This is to certify that, in accordance with the Trademark Act, a trademark
has been registered at the Korean Intellectual Property Office.

20161H 08€ 19¢

= e

E5/E%
COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFICE

M $ 7
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(4) 71'57%4 948 A A5 &4

7t 714

O A EHE) @ &5vAF(Solidago virgaurea)
- A A gl 5
- AREE9] A

R(EEE S4B

£ 2
0
N
)

=3 9FH9 AEEFA A

- n9FHZE(Solidago 1)L 3} (Asteraceae, Compositae) FFHZ(Tribe Astereae
Cass ol &3tH, A Al AAdsts zZe 54 To=Z ndFHol=(subtribe
Solidagininae Hoffm.)ol| ¥3gh=.

- ZEolxt wAF EBIA(S virgaurea complex)ollE WA FH (S virgaurea subsp.
asiatica), AW AZH (S  virgaurea var. taqueti), VYAV DFH(S. virgaurea var.
coreana), A1 AF (S, virgaurea subsp. leiocarpa), =W 9AFH(S. virgaurea subsp.
gigantea) = 57FA19] FohitFare] HIlE AL

- AL YN NAAS. virgaurea LIS BHI FREE SHR F(S japonica
Kitam) 0.2 Q1493 STEE A e She A9 ARolwt 54 LI
- el uerlee] AagAEe ngAe AY 34 WMol F el E3Hn A

g FH = sl AAsHA] 5

- =7|(stem)= YHAFH7E STVIAFH R 219 A, 1.8 F7=.

- S(leaves) H=H|HFH 7 3 HF 9 SR} 1. 1HH AaL, Hol= 318 gk

- A GH 9 UAF(petiole)7t §laL, S5V HFH dAF 37]7} AZ=AF v dFH B 5
M2 Ad =

- G gF e vEugHE AJ1Y, ngFH et ATt 9 HE EHYY, =9HY, &5

193 A= & el

- s4I3KDisc florets) 7% =T R H93F7F vl=r] 93 w1 1.68] ®ol U+

- SAIske S gAIE AstldH B 128 Ao, 26 W5

sh(Ray florets) = AP AFH7} S FHFFHET 149 Fo] U=,

d

o w9 L ZARFAH(HII)e EFSHH AP E( Korean journal of plant
taxonomy v.42 no.l, pp.40 - 49, 2012)
o SkarAlk wj A& BFHH AF(FH S, 2008, b tidtul, Ul AL
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Taxa . ) .
Solidago _, S virgaurea S. virgaurea S. virgaurea S. virgaurea
L0758 seroting 793 asiatica subsp. var.
altissima asiatica (in /ey'uf gigan o leio cafp55
Characters
length(cm) 103.1-186  79.5-142.1  40.9-102.3 5.8-19 26.4-779  36.1-62.5
stem 9 (148.7) (100.6) (71.0) (12.9) (60.7) (48.5)
thickness(mm) | 43-64(5.1) 32-4839) 14-36(1) 06-1.8(1.1) 1'71‘4-15(2)-9 17-312.2)
length(cm)  |6.8-11.209.2) 85‘13'6(”)'6 24-10967) 1.8-3426) 82-1.9(104) 7-102(8.2)
widthem) | 09-2(1.3) 1424080 1 3.54009) 04-107) 34-83(5.6) 3-52(3.7)
L/W 4.6-10.6 5.7-7.9 14-33 19-8 1.4-2.6 1.7-2.6
petiole(cm) - - 1.9-4(3) 0.5-2.6(1.5) 3.8-13(7.5) 0.9-7.2(2.6)
auline ovate-oblong ovate-oblong
eaves shape lanceolate  lanceolate to to bég/g%iely b(g?/gge'y
oblanceolate oblanceolate
leaves :
marain esntalrrielor distinctly minutely minutely serrate acutely
9 g;rratey serrate serrate serrate serrate
caudate to caudate to broadly broadly bruncate or bruncate or
base attenuate orattenuate or cordate or cordate or
cordate cordate
cuneate cuneate attenuate attenuate
length(cm) | 2.3-7.339) 3-7.747) 17-45(229) 1.1-25(1.9) 4.5-82(6.6) 5.5-8(6.6)
bract width(cm) 0.3-0.7(0.5) 04-1.1(0.6) 0.3-0.9(0.6) 0.2-0.5(0.3) 1.5-2.4(2.0) 1.4-2(1.7)
L/W 5.9-104 6.0-9.5 3.0-7.0 5.0-8.3 2.4-4.5 3.6-4.9
series 3 3 3-4 3 3 3
length(mm) 3.5-43(39) 3.1-3.7(34) 4.1-7.1(5.6) 45-6(54) 4.7-6.2(5.6) 5.5-8(6.6)
width(mm) 1.7-27(23) 23-35(29) 3.1-5(4.2) 3.8-7.5(5.0) 4.2-6.194.8) 3.8-6.2(4.8)
L/W 15-2.2 0.9-16 1-1.7 0.8-1.3 09-14 1-17
length of inner
involucres (mm) 3.2-4.1(3.7) 29-353.1) 4.3-6(5.0) 45-6(5.1) 4.8-55(5.1) 5.6-7.9(6.5)
Involucre width of inner
involuces (mm) 0.2-0.6(0.4) 04-0.7(0.5) 0.6-1.3(1.0) 0.8-1.3(1.0) 0.7-1.3(1.0) 0.8-1.3(1.1)
bract L/W 5.3-17 41-7.8 3.5-8.6 3.5-6.7 3.8-7.1 4.6-8.1
length of outer
involucres  (mm) 09-1.6(1.1) 0.8-14(1.1) 14-21(1.8) 1.9-3.5(2.6) 1.6-2.5(2.1) 2.7-4.6(3.5)
width of ‘outer! 5 4504y 03-0.504) 06-13(09) 06-15(1.0) 07-1.2(0.9) 0.9-14(1.1)
involuces (mm)

DA, 4 AT g,

5: &%m9g4,
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S, S, S,
. S . . .
Taxa Solidago S. . virgaurea — virgaurea  virgaurea
altissima  serotina nggi/r-fj asiatica subsp. var.
Characters (in Jeju) __ qigantea __leiocarpa
L/W 2.5-45 2-37 12-27  19-42 2-3.1 2.4-5
Ratio, r?\foilggfgéouter 24-44(3.3) 2.4-3.6(2.9) 2.2-39(2.8) 14-2.6(2.0) 2.0-3.2(2.4) 1.5-2.2(1.9)
Pappus(mm) 2.6-3.7(3.1) 3.1-3.6(3.4) 2.8-42(3.6) 3.2-4.3(3.9) 3.6-4.5(4.0) 3.2-4.3(3.8)
Diameter(cm) 0.5-0.7(0.6) 0.7-0.9(0.8) 1.1-1.5(1.3) 1.0-1.5(1.3) 0.9-1.2(1.1) 1.4-1.7(1.6)
number 10-14 8-14 5-8 5-8 5-10 4-7
length(mm) | 3.9-5(44) 47-58(53) 6.7-89(7.7) 62-89(7.7) 62-8(69) 7-87(7.8)
width(mm)  |0.2-0.5(0.3) 0.7-1.1(0.9) 1.2-2.3(1.8) 1.2-2.2(1.9) 1.2-2.3(1.8) 0.9-1.8(1.3)
Ry L/W 8-25 49-7 32-61  3.3-52 3-55 45-8.4
orets » L 0.7-100.9) 0.8-1.2(1.0) 0.8-1.2(1.0) 0.6-1.2(0.9) 0.9-14(1.2) 0.7-1.3(1.0)
- ma| W 0.1(0.1) 0.1)  01-02(02) 0.1(0.1) 0.1-0.2(0.1) 0.1-0.2(0.1)
D syle length | 25-32.7) 19-35(2.7) 2.5-46(3.5) 0.5-352.8) 2.1-47(34) 2.8-443.7)
number 5-7 6-9 7-14 8-18 10-15 8-12
length(mm)  |3.7-4.3(4.0) 3.7-42(4.0) 41-53(47) 4.1-5.1(47) 4.1-56(5.1) 4.1-52(4.9)
Heads width(mm) | 0.7-1(0.9) 0.7-1.1(0.9) 0.8-1.6(1.1) 0.8-1.5(1.0) 1.2-2.4(1.8) 0.8-1.4(1.1)
5.7-3.7
L/W 34-56  33-63 3354  19-47 3264
L | 08109 07-109) 08-1.4(1.2) 0.8-1.5(1.2) 0.7-1.9(1.4) 0.9-1.5(1.2)
Disc is stigma 0.1-0.3(0.2)
florets (%ﬁ 0.1-0.3(0.2) 0.2-0.3(0.2) 0.1-0.3(0.2) 0.2-0.6(0.3) 0.1-0.2(0.2)
m
m) style length | 3.1-4(36) 33-4(37) 32-5(4.0) 32-5(42) 3.7-64(43) 2.9-53(4.6)
ey L [141706) 11-18(16) 14-21(18) 14-2(18) 12-25@0) 18-22(0)
gam| e 0.2-03(0.3) 0.2-0.4(0.3) 0.2-0.4(0.3) 0.2-03(02) 0.1-0.5(03) 0.2-0.3(0.2)
en 1
|2|r?£ﬁ(nr$1 24-38(3.1) 2.2-3.22.8) 2.9-435) 29-4(35) 26-4(35) 3-4.1(3.6)
inflorescence 9gl~11& 7E~108 7E~108 7E~108 8E~108 7E~9E
0.7-1.1(0.9)
length(mm) 08-1.2(1.0) 1-3.2(1.8) 1-3.120) 1.6-3.7(22) 2-4.1(3.0)
0.2-0.4(0.3
achene width(mm) ©3) 0.2-0.3(0.3) 0.4-0.9(0.5) 0.3-0.8(0.5) 0.4-1.1(0.6) 0.4-0.8(0.6)
L/W 23-35 2.7-6 2555 2873 2393 33-73
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O =arge Al & 7+ 4%
£

- AMAEA(20129) 66.1ha®

525 AA A Ee] 24%2 A s S

2005 | 2006 | 2007E | 2008= | 2009% | 2010 | 2011 | 20124
A 269.3 | 361.0 | 3352 | 333.2 | 312.9 | 3253 | 2785 | 270.1
el=! 87.2 154.9 | 114.0 94.7 90.0 92.0 83.0 52.2

015 78.9 54.3 64.9 72.0 66.7 72.3 58.7 66.1
SXA0l | 625 75.5 74.7 80.0 72.4 75.0 64.1 72.1
ALIE 26.8 45.1 47.3 50.5 48.9 44.7 40.5 43.6
Z D 13.9 31.2 34.3 36.0 34.9 41.3 32.2 36.1
* ZA L T EUIEAE, 99
- AAE20129)2 204.8M/TE 252k AAl Ao 29%E A8kl 3.
2005 | 2006 | 2007& | 2008 | 2009& | 2010& | 2011E | 20124
A7 492.6| 490.8| 467.6| 941.8| 867.3| 885.0| 796.9| 696.5
el=! 133.6| 168.5| 118.6| 577.2| 546.0| 550.0| 500.0| 312.9
015 2496 | 167.3| 2052| 223.0| 192.0| 204.0| 177.8| 204.8
SR A0l 94.0| 137.7| 1286| 126.0| 114.0| 114.0| 105.7| 161.4
MLIS 11.0 10.6 7.3 7.0 7.5 7.0 5.8 11.0
Z D 4.4 6.7 7.9 8.6 6.1 10.5 7.6 6.4
- ArkeN(2012)2 1,827HRk1 02 252 A Arke] 16%E AAISkL -
2006 | 20079 | 20084 | 2009& | 2010& | 2011& | 20124
A 5,800 5,594 | 10,370 | 10,841 11,880 | 12,528 11,305
el=! 1,685 1,186 5,772 5,460 5,500 5,000 3,129
0125 1,673 2,052 2,230 2,409 2,753 3,734 1,827
S0l 1,377 1,286 1,260 1,664 1,965 2,431 5,055
ALIE 529 438 420 621 560 508 484
& D 536 632 688 687 1,102 855 810
O FEFdddy A8x 9 A A3 A19xe] fA oA dikE A A EA
FEoR FEH JeGHEAH ¥ A12006-6535).
- TEHE(EFLAD ¢ A65(2006. 12. 15)
- TEEE v 9H
- 5=9A &5 % v Y9FH(Ulleungdo Miyeokchwi)
- A L AR AYEE S5 44
-5 F A E5EHHEEEFEYEE 57 55 T 214-2)
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l. 5=WM3 : 465
2. o555 19y
3. 5 &9 A

o @& &FE Y93
o 9% : Ulleungdo Miyeokchwi

4. 4 3AY - FAF9E 43N E o9 dd

5. % 5 A e E s

6. F 4 AYRE TEL TR EFY 214-2
SAHEE AR AR % -'"fl*lﬂaif-f*-l 1922 Aol

ojato] 919} o] A A A0 THE SALS T

200641 1249 159

A "4 A FZQ
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o Su-9 AA-s7F d%

O W A48 A%
A e EEYAE AFe AR AS JFe(Hob AEIEH-6713,
2013.4.29.)

- AEEFA, AFHVESH, A7 AETA &S 9AE A IA S
AebA AEF95DB A
o AAE MY
o o] W &51AF XA }E, Asian goldenrod, Korean goldenrod

o 8 W . Solidago virgaurea subsp. asiatica Kitam. ex Hara / Solidago
japonica Kitam./ Solidago virgaurea subsp. gigantea Kitam.
 AFQR AT o ¢ b ()
- ek e slek( e A A L ‘HEZES50%EFENA(5.5-1) B SA
o Solidago serotina L.(W]=rw] < 3)e] 50% ol §+= -7;‘*%%
. AFYAEDB AFEAZ AE7FS N FRAHE W)
- ZY Ao AR (5EE) Y ARHEOR e 98

o A|FET / AFAL  vZY 2 A2H(FER) / FEIEASEF

o W/ %%ﬂziz D ANk okE /200402464

° W 1 71eke] w2 7]k B gt8-of

R =R %%k 18 T EEurIY 29 2(6.5:1) 200mg

- Solidago%: 2 EUABDB(%kA) 54 &3k
HE7 ik 7Fs e
Canadian goldenrod Solidago canadensis scabra 75 (%)
Coast goldenrod Solidago spathulata 7Fs (&)
Giant goldenrod Solidago gigantea
Nevada goldenrod Solidago spectabilis 7Ha(A)
Prairie goldenrod Solidago missouriensis 7Hs Q)
Solidago fistulosa Solidago fistulosa
Solidago japonica Solidago japonica 7Ha ()
Solidago leavenworthii | Solidago leavenworthii
Solidago nana Solidago nana
Solidago radiata Solidago radiata 7Fs ()
Solidago suaveolens Solidago suaveolens 7Fs(3))
Stiff goldenrod Solidago rigida
Sweet goldenrod Solidago odora 7Ha(e)
Sweet goldenrod Solidago graminifolia 7} (2))
Velvety goldenrod Solidago mollis
L2 r) o 3 Solidago virgaurea L. var. coreana Nakai 7Ha (&)
v =] & Solidago serotina Ait
] &) 3 Eolidago virgaurea subsp. asiatica Kitam. ex ()
ara.

el bR Solidago virga—aurea var. gigantea Migq.
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O =9 1437} A=
- European Medicines Agency(Sciencne Medicines Health)
o Inventory of herbal substances for assessment
Herbal substances proposed to HMPC for assessment(EMA/HMPC/494079/2007)
Herbal substances @ Solidaginis virgaureae herba
Ph. Eur. related monographs (Status June 2015) : S #|
Solidaginis virgaureae herba 1893
Solidaginis herba 1892
European Scientific Cooperative on Phytotherapy(ESCOP) Monographs : &4

*

*

*

*

Published monographs(2nd ed. including suppl. 2009; individual
monographs published online by Jun 2015)

*

German Commission E monographs (BfArM) :

monographs published successively until 1994(corrections until 2002)

*

French Avis aux fabricants : &
list entries in Les Cahiers de I’Agence No 3, Les medicaments a base de
plantes 1998

Chinese monographs : &4

*

monograph in Chinese Pharmacopoeia (PPRC, Vol. 1 Traditional Chinese
Materia Medica, 2010)
- Pharmacopoeia of the People’s Republic of China(F=¢Fd) @ SA(ZW A5 g
H 39)
- Homoeopathic Pharmacopoeia of the United States(W]=&FHFH) : TA(F
WAs o1 Zd9)
o American Botanical Council(ABC), Herbal Medicine Expanded Commission E :
SAEEAE g5 F9)
o Complete German Commission E : 54
« oF & 9
o Solidaginis virgaureae herba, European goldenrod herb
(Solidaginis virgaureae herba, Echtes Goldrutenkaut)
> Solidaginis herba, Goldenrod herb
(Solidaginis herba, Goldrutenkaut)
T ()
o European goldenrod : 7&}st n] 9 F(S. virgaurea)?] #]75
o Goldenrod herb : 7|38} w5 m] S FH(S. serotina, syn. S. gigantea) H+= S.

canadensis® A5

*

* ARRE  dFA 87 = A% AA(ATC-Code: CO3FA)
* w7 A/ AR /oA S 2 0 e R AlE §le
* A & 2 AR AXERA 196 ~ 12¢g
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* Erscheinungsdatum Bundesanzeiger: 15.10.1987., Heftnummer: 193.
- =dokd(Deutsches Arzneibuch) : 57
o “FEinzelmonographien zu Pflanzlichen Drogen und Zubereitungen aus
pflanzlichen = Drogen” ¢l ‘Goldrutenkraut(Stand ~ 8.1)’, ‘Goldrutenkraut,
Echtes(Stand 8.0)’ 2.2 A% o3&

* Indikationsliste nach § 109 a AMG (Stand 23.12.2005)

* Indikationsliste der homoopathischen Stoffe/Stoffkombinationen nach § 109
a Absatz 3 AMG (Stand 23.07.2001)

* Derzeit gultige Monografien der Standardzulassung fur Humanarzneimittel
(BUNDESINSTITUT FUER ARZNEIMITTEL UND MEDIZINPRODUKTE,
BfArM)

* Liste der Monographien der E-Kommission ( Phyto—Therapie), die im
Bundesanzeiger veroeffentlicht sind (BfArM)

49005 Solidago / Goldrute (BAnz. Nr.193a vom 15.10.1987)
49005 Solidago / Goldrute —Berichtigung— (BAnz. Nr. 50 vom 13.03.1990)

« T 2 ek &A VRt ® 8%

2
o oF 3£ ™ : GOLDENROD, EUROPEAN(Solidaginis virgaureae herba)
o A o] : "9 H(S. virgaurea)®] 73} A /gH-

o AE3ek : Hyperoside(flavonoids)®Z4 0.5 ~ 1.5%

- o = oFAd (British Pharmacopoeia) @ 54
o “British Pharmacopoeia Volume [ & II Monographs: Medicinal and
Pharmaceutical Substances”®] ‘European Goldenrod'® S Ao Q&
o frg kel At FAHA SAEHA US
- European Medicines Agency Evaluation of Medicines for Human Use(£.9})
o AFEW 1 HF AlFel NEAHoRE A
°

e

=]
RN

Gk
1

* o, [H
ox.

2 ARg-(Article 16d(1) of Directive 2001/83/EC)
* A& S, virgaurea L., herba(European goldenrod)
* Al A BHE, FEY, BAA, s5UxE
9 ATE Sna, A % 19
o AWH|A] 1 AW Bkl tiete] AWFEE TIHAA
A d
u

o A& 12A] o]/de] Fi (A, 442D
o B85 gl H&Y
3 B3 ~ bg, 19 2 ~ 43] AT
« FZN w94 05 ~ 2mL, 19 33 A%
FEAXE 350 ~ 450mg, 1Y 33 A5
2
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™R
x A8 73] o] Al v gk o] #H o]
o ohE opEate] 4EAE : nud A 9
o ORS¢ RS, el 92 S o WEE ded 94 %S
o WhEE By A gl
o oFH s 52 ¢ Ed 8 (Article 16c(1)(a)(iil) of Directive 2001/83/EC)
o oFE3tA 54 ¢ B (Article 16¢(1)(a)(iil) of Directive 2001/83/EC)
o AR
xo 59 Q (Article 16¢(1)(a)(iii) of Directive 2001/83/EC)
w HheHg, AAEA B FHEA AR FAsHA g
o AR
* Flavonoids(1.5%) : quercetin, kaempferol, astragalin s
* Triterpene saponins(2%) : oleanane type
* Phenolic acids : caffeic acid, chlorogenic acid (0.2-0.4%)
=711 Fag
|- ERABANT A ASET 2 ~ 3HAE ED
e | Phytodolor® : FrlEl2 #d BAIE 1T Wokd
- Heumann's Blasen— und Nierentee; Phytodolor; Urelium Neu
- SEAA =R A B SIS Eeke(1998W)
o ALk (2005) : 13] 2g, 1Y€ 10 ~ 20g
Al =1 o A5y : naf zlatobylu obecného
o Aes &R B A AN mE A5 HxA A8 AR
— Epilobin; Urcyston Planta
- Solidaforce® (MAH Bioforce) : 20001 o] Hell A% 433}
k= o 19 3 ~ 43] 30 ~ 40 A&
- Solidamin 10® : 825 A8 o|wE a7} T/ (ATC code : CO3)
- 13% F WE-E] AFe] 1976dFH Aol F55a d&
- 30%NE-=(6F), 60%e=(3F), E(1F), =H1F), 50%et=(2F) FE
- A"YAAGEE), BAQRE), F=E(4F), NFEF), AEHE01F)
— Cystinol Long; Nieral; Polbax novo; Solidacur; Solidagoren mono; Solidagoren
%< | Uro; Stromic; Urol
— Aqualibra; BioCyst; Cefasabal; Cystinol N; Dr S.cheffler Bergischer
Krautertee Blasen— und Nierentee; Harntee 400 N; Harntee—Steiner;
Heumann Blasen- und Nierentee Solubitrat uro; Nephroselect M;
Phytodolor; Prostamed; Solidagoren N.
Zgs |- 3%o] AFo] 19950 HE Ao FEH L QS
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- A8 AANTE), AE2F), Ho)=2EQASF) T
— Diuronis; Fitoven; Nefrobonisol; Nefrol, Nefrosept; Prostapol;

Reumacor; Urofort

- 1980 o] dH-E Aol FEEL
- 1978 o] dH-E Aol &=L
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— Health Canada
o Health Canada

* Ingredient Search(Search For :

goldenrod; Role : All)

Ingredient Proper Name(s)

Common Name(s)

Goldenrod flavour
Golden rod flavour

Goldenrod flavour
(Chemical Substance)

Goldenrod flavour
Golden rod flavour

Herba Solidaginis
(Defined Organism
Substance)

Pre-cleared Information:
Traditional Chinese
Medicine Ingredients

Solidago decurrens

Common Goldenrod Herb
Herba Solidaginis

Liu zhi huang

Yi zhi huang hua

HPUS Solidago virgaurea

i Solidago virgaurea
(Homeopathic Substance) & &

Goldenrod
Solidago alpestris
Solidago virgaurea
Verge d'or

Solidago canadensis

. Solidago canadensis
(Organism)

Canadian Goldenrod

Solidago odora

(Organism) Solidago odora

Anise-scent goldenrod
Fragrant goldenrod

Solidago virgaurea

. Solidago virgaurea
(Organism) & &

European goldenrod
Goldenrod
Golden rod

Solidago virgaurea
(goldenrod) extract
(Defined Organism
Substance)

Solidago virgaurea

Goldenrod extract
Solidago virgaurea
(goldenrod) extract
Solidago virgaurea extract

o Herba Solidaginis(Defined Organism Substance)
o NHPID Name : Herba Solidaginis
o Reference : CP 2010(F=r2f# 2010)
o Category : Approved Herbal Substance Name

o Monograph(s) : Traditional Chinese Medicine Ingredients

Schedule 1 @ Plant and plant material
o HPUS Solidago virgaurea(Homeopathic Substance)
o NHPID Name : HPUS_Solidago virgaurea
o Reference : HPUS(W| = && QW FA)
o Category : Homeopathic Name

o Source Material(s) : Flowering tops

o

Method of Preparation(s)
Name : HPUS Class C / HPUS Class N
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Minimum Homeopathic Potency : MT

— Natural Medicines Comprehensive Database

o Wb : Aaron's Rod, Baguette d'Aaron, Canadian Goldenrod, Early Goldenrod,
European Goldenrod, Gerbe d'Or, Herbe des Juifs, Solidage, Solidage du Canada,

Vara de Oro, Verge d'Or, Woundwort

o 3
-

goldenrod), synonym Solidago longifolia;

g Solidago virgaurea (European goldenrod); Solidago canadensis (Canadian
Solidago gigantea (Early goldenrod),

synonym Solidago serotina. Family: Asteraceae/Compositae

x o] &

o ATE T A, BE WAA, olmARE &8t FF, FHEHSE, dEd, &
23 71 95 dSe = AREE

o HAY, i, 7H AE, UF 28, 27 A ad, A2 g 2 Ay v
o] w4 oFstel AHE

o 82 W] AA, A AAe] A5 A3 AW E5FE TS HEA
BAZ &8

o Solidago virgaureaZ $HF3F AEL 148 F2o] AEo] il 54F o] Ayt AFS

[e)
gk k-5

* Ingredient Search(Search For : goldenrod; Role

D AlD

Ingredient Proper Name(s)

Common Name(s)

Goldenrod flavour
Golden rod flavour

Goldenrod flavour
(Chemical Substance)

Goldenrod flavour
Golden rod flavour

Herba Solidaginis
(Defined Organism
Substance)
Pre-cleared Information:
Traditional Chinese
Medicine Ingredients

Solidago decurrens

Common Goldenrod Herb
Herba Solidaginis
Liu zhi huang
Y1 zhi huang hua

HPUS Solidago virgaurea

. Solidago virgaurea
(Homeopathic Substance) & &

Goldenrod
Solidago alpestris
Solidago virgaurea

Verge d'or

Solidago canadensis

i Solidago canadensis
(Organism)

Canadian Goldenrod

Solidago odora

(Organism) Solidago odora

Anise-scent goldenrod
Fragrant goldenrod

Solidago virgaurea

; Solidago virgaurea
(Organism)

European goldenrod
Goldenrod
Golden rod

Solidago virgaurea

Solidago virgaurea
(goldenrod) extract & &

Goldenrod extract
Solidago virgaurea
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(Defined Organism (goldenrod) extract
Substance) Solidago virgaurea extract

o Herba Solidaginis(Defined Organism Substance)
NHPID Name : Herba Solidaginis

Reference : CP 2010(F=2F4d 2010)
Category : Approved Herbal Substance Name

*

*

*

*

Monograph(s) : Traditional Chinese Medicine Ingredients

*

Schedule 1 : Plant and plant material
o HPUS Solidago virgaurea(Homeopathic Substance)
* NHPID Name @ HPUS_Solidago virgaurea
* Reference : HPUS(H]= &8 H k)
* Category @ Homeopathic Name
o Source Material(s) @ Flowering tops
* Method of Preparation(s)
Name @ HPUS Class C / HPUS Class N
Minimum Homeopathic Potency : MT
- Natural Medicines Comprehensive Database
o AWk : Aaron's Rod, Baguette d'Aaron, Canadian Goldenrod, Early Goldenrod,
European Goldenrod, Gerbe d'Or, Herbe des Juifs, Solidage, Solidage du
Canada, Vara de Oro, Verge d'Or, Woundwort
o S} W 1 Solidago virgaurea (European goldenrod); Solidago canadensis
(Canadian goldenrod), synonym Solidago longifolia;, Solidago gigantea (Early
goldenrod), synonym Solidago serotina. Family: Asteraceae/Compositae

ool &

* AT8 3 ASA, AE HAA, olwAR &8y FE, FHES, #EA, &1
2 7]E} 95 A= A8

» JAd G, F A UF 2, ddE27] A v, A9 gg 2 AgA vl
=9 74 ozl A&

+ Q2 Wy A4 A AAe A5 AFe] AW 35S S/ BEAEA
2 g

o Solidago virgaureaES -3t A|FEL 148 9] AFEo] ¢a H4Fo] it} ¢1FHS
o}
= A U
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3-3. A=

1. =

O Screening of Korean Natural Products for Anti-Adipogenesis Properties and

2

[solation of Kaempferol-3—O-rutinoside as a Potent Anti-Adipogenetic Compound
from Solidago virgaurea, 2016, Molecules, 21(2):226-237.

O Anti-obesity effect of Solidago virgaaurea extract in high—-fat diet-fed SD rat,
2016, ANIMAL CELLS AND SYSTEMS, 20(6):335-343.

O Anti-obesity effect of Solidago virgaurea var. gigantea extract through regulation
of adipogenesis and lipogenesis pathways in high—fat diet-induced obese mice
(C57BL/6N), 2017, FOOD & NUTRITION RESEARCH, 61(1):1273479.

O Analytical Method for the Validation of Three Polyphenols as a Marker Compound
for the Standardization of Solidago virgaurea subsp. gigantea Extracts and
Antiadipogenesis of Harvesting Time and Location, 2017, Journal of Analytical
Methods in Chemistry. Article ID 3047408, 9 pages.

2. 53

O =9W¥3E  10-2015-0076181, "3 F=ES Frote IHIW A5 2A4E 2 o]
Az, 2015.05.29

O FEZYHZ : 40-2015-0094878, HESZEA-<1714, 2015.12.22

O F9W¥3E  10-2016-0093055, A9tk AlUGE Y F24] sletE R ol& Faiddo=
F3es FAlSE A E, 2016.07.22

O AFSEZME : 40-1197304, AESZ=D-4714, 2016.08.19

O &9Hs : 10-2017-0017494, W3 FEES ot ¥ AF5 2= 2 o9
Az W, 2017.02.08

O 993 : 10-2017-0065451, v 93 FEE= ot ¥ AE 2= 2 o9
Az W, 2017.05.26

O TFWE : 10-1754149, "9F FEES st vt AF ZA4E 2 o] Alx
0 2017.06.29

3. AHLFA

O & d73A Fols Tl vgFe] F= 3 Fa AR S et g3k 7154

4. ¥8
(1) 2015 A&=AANENAUNA AR T8 2 587} 53
- & A 2015 A EarAlA FAR o A
- /NA 717+ 1 2015. 5. 12(3}

‘-’_l
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8. B} 7o 24 2@ 2uA AT TE
O AR EAstdde FoAgaele] Fojste] TS 83 WAL Tholo]EL 7}
& B
[e)

O 20143 gh=r2]35 <38 3], Inhibitory effects of Buthanol fraction of Solidago
virga on adipocyte differentiation in 3T3-L1 cells

O 20159 sh=r@&FA18}3], Extraction methods and chemical standardization of
Solidago virga aurea by HPLC and HPLC/MS/MS

O 20154 International Conference on Biological, Environment and Food Engineering
(BEFE-2015), Anti-Adipogenic Effect of Solidago virga—-Aureavar.Gigantea Extract
In3t3-L1 Adipocytes

O 2015 st=gAzgRA s3] o= 7|kt 3] U F3], Effect of Anti—adipogenesis of
Solidago Virgaaurea var. Gigantea on the 3T3-L1 Adipocyte Cells and Structure
Analysis Using EI-MS

O 2015 s+ eFsl3] | Inhibitory effects of Butanol fraction of Solidago virgaurea
var. gigantea on adipocyte differentiation in 3T3-L1 cells

O 20161 A|113] AlAIFEAA+383], Butanol Fraction of Solidago virgaurea L. subsp.
gigantea (Nakai) Kitam suppresses adipocyte differentiation accompanied by
down-regulation of PPARy and C/EBPa in 3T3-L1 cells

O 20163 8t=r213=3}3E3] Anti—obesity effect of Solidago virgaurea subsp. Gigantean
extract through regulation of adipogenesis and lipogenesis pathway in high-fat
diet-induced obese mice (C57BL/6N)

O 20163 wh3Ha]wrsl3], Anti-obesity effects of Solidago virgaurea subsp. Gigantea
characterized by decreased adipogenesis and regulated lipid metabolism

O 2016\ Sh=2Fd&Fasts], s el 2oloky vd Qs 7t Ak FAL

O 20164 3l=r-g-8A3}ets], Antioxidant Activity of Herbal Plants used for Health
Functional Food

O 2017 A46xF tfgn|rkets] FA g4 3], Anti-obesity effect of Solidago
virgaureavar. Giganteaextract through regulation of adipogenesis and lipogenesis
pathways in high-fat diet-induced obese mice (C57BL/6N)

O 20173 38t=r213=3}3t3] ) Effect of Solidago virgaurea extract on obesity in high—fat
diet-induced obese mice (C57BL/6N)
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o A A AEZ A ¢F 200ton/wWd
o 7F A 20,000 ~ 25,0009 /kg(ZH =7}

- AxzEd % Vs dds @t

3 @7} 175,0009/kg(AM=(15g) 1719 2,652¢)
A7 40ton

AZ 373 =51 A9 =51 A AT I
0 = 1] &I =]
aAs =5 160%H9] 200ton 2wl /kg
80kg
l
. 10% +74
T 1.600kg
l
% AERIE
l
FAAZ LTI 1209 307 /3]
l
SEw
71SAYR 40ton 15.13g/71
16kg

o 7] AYR  E5V9HEEFEY 40ton

[}
* 17g A% 2,643,7547) AL} 7bs

2 74 17g(150mg X 1127%), 1719
L R Ao P ESE I CRE Yol

m
[e) = o
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1

1Y 7|54 AF% 0 8.50mg
x M| Z7HA 08,7009
- ZtEA Yot Ao} =9 2 wjE s
o TYASH(2014)

« FAASF / 9 0 13371 / 195ton(1.47ton/3])
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o U WS ¢ 21,657,845 LA W SN 2]98%)
o & N 426,594 (F5919)
o oF 7491958 Y] 2219 Y-S wiE=(eF 3uje] Rr1EA)
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