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Research progress on chemical constituents and pharmacological
activities of Solidago species
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Abstract : Solidago is widely distributed in the world, with rich pharmacological activities such as anti-tumor, antimicrobial ,
anti-oxidation , anti-inflammatory , anti-depression , hypoglycemic and hypolipemic. The bioactive ingredients contained terpe-
noids,, flavonoids , phenylpropanoids , essential oils and so on. Published research on the new chemical components and poten-

tial activities of Solidago species from 2016 to 2021 is critically reviewed here,in order to provide a basis for further elucida-

ting of chemical constituents and pharmacological activities on Solidago species.
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12 (3,4 ,5-O-tricaffeoylquinic acid,1) ( Z5#J WLIE 1)
B 1 FEHRZ Hy 50 mg/mL 5,3 h 5 R I 2
AN B i (AR 3 e, B s T O B A 3
() 5540 3 Fh —WmMHEREZE TR

Jang % SRS T RS — AL EH AL AT S. virgau-
rea var. gigantea — @ W e 3 U 9 BT RE W AR S
P, FI'H-NMR D-NMR  HSQC F1 HMBC % 7Bt )\
FEW b oy B E T 4 FOBT ORI R AT AR, 43
HM(1R,28,35,5R,7S) - AL 7-( (A EmE A L) W
H)-2,3-TFR -6, 8-TIEMEFR[ 3. 2. 1 ] S BE-5-R R
fg ((1R,2S,3S,5R,7S) -methyl7-( ( cinnamoyloxy )
ethyl )2, 3-dihydroxy-6 , 8-dioxabicyclo[ 3. 2. 1 ] octane-
5-carboxylate,2) . (1R,2S,3S,5R,7S)-7-( ( P Bk
AL W) 2, 3-8 6, 8- T IEMRIR[3.2. 1] %
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methyl ) -2, 3-dihydroxy-6, 8-dioxabicyclo[ 3. 2. 1] oc-
tane-5-carboxylic acid,3) . (1R,2S,3S,5R,7S) -H %
2,3-ZRHET-((((Z) -3- IR NI ) 40) H AL -6,
8- WEMRFA[3.2. 1] k-5 RMRME ((1R,2S,3S,
5R,7S)-methyl2 , 3-dihydroxy-7-( ( ( ( Z)-3-phenylac-
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5- carboxylate ,4) A} (1R,2S,3S,5R,7S)2,3-—_ %
BeT-((((2) 3-RFEN L) A I IE) -6,8- Mk
[3.2. 1] F4%E-5-R ((1R,25,3S,5R,7S)-2,3-
dihydroxy-7-( ( ( (Z)-3-phenylacryloyl ) oxy ) methyl ) -
6, 8-dioxabicyclo [ 3. 2. 1] octane-5-carboxylic acid,
5). HWBEMEY 2.3.5 1E5.50 #1100 pg/mL
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Fig. 1

Newfound constitutes from genus Solidago
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Fig. 2 Structure of main active constituents from genus Solidago
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(6) . 3% B T (gallic acid,7) ,presolidagenone (8) .
bauerenol (9) .a-amirin(10) ,spinasterol (11) {7 1
( quercitrin, 12 ) F1 [ 48 5.1 ( afzelin, 13) , 25 # 20 40
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Table 1 Research progress of main active constituents from genus Solidago
Ay KR YEH HL ik
Compound Species origin Activity Mechanism Ref.
6 S. chilensis .S. canadenis U6 20 4% 5 5 % 52 A R 1) 504 16
e AV i o-MEIBETT RE B- I A NE T I o VENY BB 1 17
T 2R A TP i AChE F1 BChE i 4
iR MHI R4 A B COX-1 Fil PTGR2 18
IR+ R A > TNF-o (97224, 3405 1L-12p70/ ROS/NO %42 10
ARAW - 19
HUMAR ik AL , 100 S AR AL 20
7 S. chilensis PO g 20 L4 - 21
8 S. canadenis A AT LA PV oA AT A it G- R A W T Tl L oo D R il T 17
T R ATV 4| AChE Fl BChE 3 1
9~11 S. chilensis AT A TR o filik Bzt #5240 22
12.13 S. chilensis By etk E B 1k B A I H K i, BRI MPO 7 23

2 HEFEME
2.1 fiphiE

I i 22 F470 R 25 W0 RR R I8 T AR 4 ) K
A4, e A 808y T2 2 A0 FE B L A=
S AT S Y — A AR AR T A A
3 il solidagenone |3 £ TR VR il LA KOHL 4R By
TR A CRHE S O 3a(forkhead box O 3a,
FOXO 3a) , A% 32 /A FI I 1) 77 S5 #E A5 R SR DTG FELA R
FH L AEAR S 50 v 2 IR 505 AT I e 1% 2k o

Kim %550 38 13 G e 9 H R oE R B, B AR —
B ALY Tl L A ) FOXO 3a 4 Bel-2 K%
TR E SR T8 H Bim( Bel-2 interacting me-
diator of cell death,Bim) |78, M55 7L IR 95 40 it
JAT o T Bel-xL 8 PRI R TG AL 25 116 ( aden-
osine monophosphate-activated protein kinase, AMPK)
IR AR SZ BN, 2 R IO A B A R B g Tk
AT R 20 A A TR RE

Solidago chilensis W) — 58 H o & ) A1 7K B2 41
SECH JUAR R e A0 B E AT B e e . — U
Fot e HCH RS Aok 28 J 8 40 PR %) 0 084 B AROR e 4, b
A K 3 ) (tumor growth inhibition value, TGI) &
33.24 pg/mL, 73 AR B2 H AESE B i sol-

idagenone A7 FIAZ A2 1A i 0 60 750 AH EL AR FH ) f 1
X NS A L N 3 P 00 i 9 4 L 0 N i 27
Jh I AR AR AR SR A BT RS SR (TGT < 5. 56 g/
mL) o ZKEESEHCH) A A K (TGL > 250 wg/ml)
VTG 5 54 1 LS. chilensis 7K WA 45 B A
i % AN SE TR Y EC5 {4 0. 24 mg/mL, MIK4E
PRI R BB TR L S M G I
BT RRAFR L) = A QR R A B A B0 19 40
2

Wandjou ST T MR — R B R —
RE AL B RK—AR AL RN S, X niederederi ( &K —
FCHETAE IR — R A 1 R IR A A Tl i Bt
JETEYE . PrAREM R, BOR— R AR M ks il
PR Z R AR A BT BT P o o I RO 9
I PR 5 T AE A . I R oot AL 4 i
PR B 0 2R R 0 AR R N 45 1 s 00 D P 4
EPEIT . BR—8B AL 1C,, = 13.39.7.96.8. 36
peg/mL, FR—A 5L 1C,, = 18.04 .5.94 8. 10 ng/
mL,S. X niederederi 1Cy; = 12.93 6. 72 .6. 82 pg/
I N 5 & W AL | PR R E WL R
PEBHIE.
2.2 K

K H — b A8 Jm A ) 0 B U BAT B i i 4R
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ARTE A, T A T e ol o R T 2 JE R AT A= ) LA
Bt bz AT A 5 By A AT ek, T P A A
5RFECE AL E A DG : B BRI T AR
A FR b By B I T P B 55 5 48 = R R TR > 4B
TEREE > [ TR 1 - TOR A2 R
(1,1-diphenyl-2-picrylhydrazyl ,DPPH) [ g1 375 bR fE
T FREE A RS D RN S5 R R, — A A
JRAEYIKIRY)  CBERY) , UH R LR SR A IBGRAL
BABGF BT E A, BIEE S H a2 B
K E R IEAG, HhER—Rs e s
XA TR Y TTRR S HAR R 2 [A) R B — s R Fh
[ 2 5%

BRI SRR DPPH V5 R AE 7 9
TR ABHPEXS BOK i PE4E A2 3R E (6-hydroxy-
2,5,7, 8-tetramethylchroman-2-carboxylicacid, Trolox ) ,
IC5, 2975 6.0 pg/mL, HAALARETT S5 BITR | BBl
Ji A AR Bijak 250N, B —H AL
e SRR R Z -2 RS Y, BE R /)N
MR 1 He 32 3ok ST A 1R R 175 = 1 i AL A8 Ak 547,
ABAERIPOEEMAE o Kraujaliene 25 @ 1o £t fk 42
WL 3 T BR B BRI R pT A e
FE 140 °C A N A 1 A A B 3R A5 1 4 5L
S R A e, SR BT AL RE 1 5 Trolox AH 4 ;
TR EE T [v) Fof (e PR e 7 — S A e A He A 2
B PR BB AT P R, A A E R R A g
77 (oxygen radical absorbance capacity, ORAC) {H H
1282 pmol TE g DWP,,

K Z bt f A s PR U s n 2, 2" - B A
-3 - £, FE R T 15E M -6 -t iR (2, 2" -azino-bis ( 3-eth-
ylbenzothiazoline-6-sulfonic acid ) , ABTS ) ¥, DPPH
e BE T 18 JRLRE 77 (ferric ion reducing antioxidant
power, FRAP) 1 il ORAC H KW Kbl 34
RS SO TRl (A EE L SR ST L IE
TEE) R PR A TE M B R B B8 SR O BRA
it f e , B T BHPEXT R AEAE 3R CL i 2 4 ) A
) (485. 94 me/g) il 14 # (202. 45 mg/g) B KhAly
BE™.

Chen 25 I\ — A # J8 4E & b, 1 13 30% |
60% 90% £, Bid K AL i U i A5 2 36 T2 ok 2 11 £,
PEf ), DPPH ¥k B Ak [ i Sk Je ) 2 1Y
SR AR —E R 60% MR 14T AL RE ) B
EARXSIT 5,3 e A BB A AT VA &, 75 2558
b 4 T B i T s AT 1

—RHAE R A ) T AT AT A — i ]
S SRR UL, BLR— A B I BT E A TE PR 5 T
ER—BH AL, DPPH S8R0, B R —A e fEH
EERIY ) LR ORI (1G5, = 12,99 pg/mL) 5B
B R RE ) o, HOR N R — R A E i)
LBk 5 (1Cs, = 15.79 pg/mL) 5 B R — A8 7E
NERONIE T BRSO (1G5, = 13.32 pg/mL) i JE 3k
et EALBE B R R —R e gk —
R BR—BEAM S. X niederederi DY Ff — £
BB R Y R AR T, B R — R BB R —
RCEAEM R 09 A i B B RE ) do, 40 R 16. 45
+ 1.00 pmol TE/g DM #1112.27 + 0.84 pmol TE/g
DM, %F] HPLC-ABTS 454 UPLC-QTOF-MS, 7F
23 MURRI AL A Wb 5 ) 14 4B B e
FALTEPERIAL G Y, 32 2L i MEBE 45 JE BR A7 A= W) A1
Wi e ZZAT A, o I 2 JE R AT A 1 1Y) T kY d
Fo BR—BEE SNER—BEAEH S. X niedere-
deri W FEA Bl BV BR R 3, 5- ZnMEmE 4 T
MR BR—kiE e b FE R XSS
i AR B IR AR S, x
niederederi W, 7 T X BT S AT M B TR R R T
R— B o AL, M B 3% 868 #4622 Bk BTk i
K
2.3 FEmiESHERE

W DR A2 i i L8 PR 3 DA , o 5 | B v ML
AR L B Ik ok R R AR R 0l e A O ARE . — A
B AR A B R Y AR R R D A i 5 AR R
SEIE A, ST A 9T B 1) 3 AR I BL ) A 4 - 0 )
o= ) A W T B0 6 W T IR - DR A Tl 5 il 1 0
AU IR AR A AR AT AR AR A S I
Wos AMPK {5 538 B% | 1% A6 JE b 69 B8 7 R 48
A R TR A R Y T R B A A
oS3 B EEE ) EEEPEY) BTN solidagenone | pre-
solidagenone DA K 3,5- " WiNME®ESS J2 iR % .

Moricz 257 % 3% 38 5 4> 85 HPLC-HRMS
HNMR 538755 J5 1 , DI R — A3 v AE AR &8 43 15
YT T P FR R H AR BE R S 280 4 43 solid-
agenone Al presolidagenone , & {| T HEAS [F) 2 B 3 17 il
o= AT Tl B- 78] 7 W TG L - VE B S 2 RN 1Y
I R 3 A WS VR

HARGZM 1T ARSI K B [, 250 mg/mL
B BCBTAE B U BE 3 e AT K BRIV U ) il
(amylase, AMS) , fift 98 $K AL K] F-- ( tumor necrosis



Vol. 34

A EE : — A AR S AR ) A 0 P2 TR VBT 5 ik 1611

factor-ac, TNF-o ) 01 Jj# B 79— [ ( malondialdehyde,
MDA ) 7K -, 2 5 [ i i 48 A ) B AL T ( superoxide
dismutase , SOD ) F1 i & 1k & [ ( catalase, CAT ) #1J1 il
PN R NG VR =R C AR AV NI ETE A 3 SN =R N
IR, BT L35 e 5 6 BRI

S. virgaurea var. gigantea & B4 @ 1T B TE
AMPK {42 fdi AMPK 8 1 FREIR IR 8 (cy-
clic adenosine monophosphate ,c-AMP) Jz Jij JGA4- 456
HH OB A RACEE N5 D B2 & Tl AR D 1R 25
A7 M 4(fatty acid-binding proteind , FABP4 ) 7K 31
TR, AT A U7 2H v 4 B 5 A A o A
A, AT R A8 A AT O B A4 0 A Iy 4 2t D)
2% 5 i 2 11 H 3ok = 1 BT st K SF- 7 " H NMR
I i SRR P R 4 Sy b g B A R 4 sl 2>, 3R
WU IR 15 A6 T I IE h B AR T IR 8 Mk . S. virgau-
rea var. gigantea 1) 10% £ E3EEY#E 3 T R H M

i 107 ZHLZURIURT R v ) o S A AR 8 5 0 0 2

-y ( peroxisome proliferators-activated receptors-y,
PPAR-y) , CCAAT/ 345 F 45 45 8 [-o ( CCAAT/ en-
hancer-binding protein-o, C/EBP-«¢) , FABP4 , [ i i
o4t 4 8 -1 ¢ (sterol regulatory element binding
protein-lc¢,SREBP-1c¢) , i§ i 12 & fif# ( fatty acid syn-
thase, FAS) , TE IS WE4#H S A Zo MU A 1 (stearoyl-CoA
desaturase 1, SCD-1) HIfI JIif & e 7% B/ F1 40 i 704k
i JR 36 (fatty acid translocase/ cluster of differentia-
tion36 , FAT/CD36 ) 45 5 I8 i & B 255 [ # mRNA
ikt FEAR TR T HE AR, 6898 3 151 By IE Bk 10
P Ay B AR By 3, 5-nmMERESS e e 5L
AR VLR | 1L 25 )-3-0-25 75 W 35 26 20 ik
F A R B ROR 3, 5- oM P 4 e TR 1Y RIOCR B Ao
Hwang %3 20510 2 T 78 5 ASARRLA 6y .7 AT
X 3l % B ) B S — AL B AR W B S. virgaurea subsp.
gigantea FERCY) B IDHI NG W5 A& WG E . 0Bk B 4
F NG AR B 5 R 4R AR L TR 50 we/mL T ] A
W5 G B RO b, 15 106.89%
2.4 HIRIERE

PadiRis , Z M — B LR A B A AR TR
ENTVERIPLE o3 8 2%, FZER] 5 LT LS 3l
RS A2 I g E A0 A 0 i %
T kB(nuclear factor kappa-B, NF-«xB) fJ 1% 4k, MM
YR A PR SR AR AN 3 T A A DU R
IR A% 2 1k PPAR-y B ST v R
HIE AN NO R 4 iR, — A Ak

JRAHY ML I | 5 R ALAN solidagenone AYHTR
TR, T B 2R — B AR 55

TNF-a #4410 K T 2 ( chemokines 2 ,CCL2) fE
SRS kR OGN R AFRAETESAG . BR—
K AEHRG 1 X% FH BE 22 (lipopolysaccharide , LPS ) 3|
P TNF-o F1 CCL2 AR HCAT B il A 1 - e &
730 pg/mL B, X TNF-oo B93589 5% 5 W R
10 pwg/mL F1 3 pg/mL B, X CCL2 A4 i 2 5331k
4.9% F18% ", BRI 1LA% Populus tremula L. KR4
Fraxinus excelsior L. F1 75 W — &% 85 16 il B0 Y 245 &
Phytodolor ® (STW 1) GEF&AK A LPS ¥4 7E 1Y TNF-a
FHE gt il 34 48 & T 2 (eyclooxygenase 2, PTGS2) %
i, I TNF-o F1 PTGS2 P By K3k , AT A 2]
HIRAVEM o (AR — 20002, TEA AR Ve B2 ( LE BH P X
HRME 116 ~ 1190 £%) F STW 1 X |- 34 [ i 41 il =R
R TRUA ISR . ST N Bt R B 2 e 410
NF-kB (TR ITA 097 o I7E 5 — R s
9 R S 9E 23 3 BT S IR &R E2 (prostaglandin E2,
PGE2) 7KV F 3, Ak B A v 7 A 8-53 1 51
% F20 (8-iso-prostaglandin F2q, 8-iso-PGI2¢) , 5|2
AR IR A SO o TR SR — B AR K 4R
Yifise e il LPS P4 Y 8-iso-PGF2a FI PGE2 1Y
K-, PRI RS i e 52 5 B A AR A 4. W9
HNRZEE S KPR IILE R MEBILERA
KA, BB AE T 2R LR oK LAE
TSR A H ) AR AT LA R AR TNF-o 11 40 i
42 (interleukin, IL) -18 K, BoA 50| R SE S 4
YRR R IEE "

Vogas ML 4338 S, chilensis AR RE I K P A
SIS ARSG B % 52 A PPAR-y B 1A SN S35 1, ECs,
= 0.075 mg/mL, I $& BCY B9 BT 58 0 14 55 i e
R IRIR MRS T MRS A K. A
R, X TR SCHE B S, virgaurea var. gigantea

B 3,5-ZumHEREZE e iR ) B PPAR-y (1)
mRNA Feik & 19 F JRVE Y S 1A R . X AT fiE 2
H AL SRR ) 22 S B0, 1B i T 1R E A6 5 P il
OIAFAE—E AR , W 42 JE R 2R ) STk PPAR-y
(1R A S 533t e %) RS S8, ) e B R A i — 2
PR1Fo S, chilensis 6 1) £ k-2 FEHE TP E 0. 1
e/ mL VR FETR BRI LPS il 8% B A% L 5k 240 e v
— %A (nitric oxide ,NO) {74, HA M 5 AE [
WA 1 Valverdea 25 H3# , 25 K Rl 4 H
ST 0.1,0.5 F1 1. 0 mg S. chilensis — i solid-
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agenone , 5] 8 {25 400 1) U0 5000 A6 AR VO 1R K 1)
JIFE Y H- R K i 5 {5 458 2o 45046 9 B ( myeloperoxi-
dase ,MPO) ,N-Z 1t B-D-%3 Fk % %45 bl il ( N-acetyl-
B-D-glucosaminidase ,NAG ) & i Z 5 th fli 2 B
G35 FIUI AL ) Ay Ak S A BR AR -1
(cyclooxygenase-1,COX-1) FIFTHIIR E-E(2) 9-iR &
fif# ( prostaglandin-E (2 ) 9-reductase , PTGR2 ) , Z&fi# &
i SV o

Malpezzi-Marinho e L4 g BRI/ B P 0 5
S. chilensis /K EEHE B (3 .10 .30 mg/mL )30 min JiF
PEATBSRR B S2 56 245 T 0. 2% WS 52 56 | A 52
5 J5 e PGE2 25T 5040 . $2 YY) 6E 08 410 i 1 R4
i s el 583 Y PR 5 () IR AT Sl SO 5 185 AR B 1R 5 B
ik PGE2 7531 i Ji Ja% , AN iz s i, ixX 3%
BB SR R 9 AR PR AR S M AR AL 1) 1 T M I
JSLYSTAT SRV T, 0F 5 2 00 i IO A 15X 0 i e
BOW PR iy P AR S A T R R
2.5 FIEK

FERRIN | 22 Fh— i 18 A4 Ja8 A ) 40 2 1% 49 1 R DR
254 ) . S. caucasica Kem. -Nath. Z, B4 B 7 B
4300 mg/mlL B}, fiff K FRUR 5t 525 10 R ZE A L4
Fh64% ', Baki % HBST T NG K — R Ak
AESIH T35 53 AN [R]85 50 B2 5B e AN [R) 20 4 B A R T
PE, Ml H 400 mg/kg BW 1) LEESE Y S Hh &
M2 CTRZH o3 B A PRIG P 5 s, DR 53 il B 91% il
58% , e TMC A R AR TIE A R 5 B, X T RE S TR
CTEREH 4310 Sk P R0 8 ) 5 s e v (000K 9. 38 &
0.004 ¢ GAE #139.75 + 0.005 g RE/ 100 g 4%
/DRSS
2.6 RIPFHFSARA

JAE RS A AR 25 0 B 28 B, o Bk |
2 3 B R AR 2 S O A . — R
AEJRAR B 0 BA — s BRI E T . IR —
B R TR B 30 4 v A A A ) B AL ( total -
superoxide dismutase, T-SOD) 975 M LAV % B f & .
P E 2 Zrh 5 iy BE AR i 4 Ak SO (MDA T
[, 25 B H K i 48 Ak W B ( glutathione peroxidase,
GSH-Px) Jhimi ) il 58 1 20 P9 5~ TNF-o IL-6 45
B R CCL, SR 2P e

Ahmad 2 5 % PR 400> Boerhavia diffusa |
ER— B s L B Vitex negundo {32 BUH) AL ET
FLE N A B9 5 5 25 BSVT Xt CCl, 75 31 K
BB AT A D, b B R R S RACR e

JHLH 2L -
2.7 REERHA

RAETEARRE T, &K — BB AL S AR YR
JEA WY A DR (B R e A — o 1k, T
Dz T A FEEWR R K6, A8 Pomacea
canaliculata 75 [EJE—FONE AR R, W2 )M
HRZ R prhRfE £, mER R S 2
Pt S B A v (8 4 Tl Rk L 2R TR KA IE T
TRALXAR AR P. canaliculata Y547 W i 4 K G E,
Horb i AR A SCR e o A T TR AR ERUY) R 48
h 5 AR AR R ATV MR R T A B R
ik, MDA, Z Bt AH % FE B8 ( acetylcholinesterase,
AchE ) | &4 KL % % Wif§ ( aspartate aminotransferase
AST) A% 2l (alanine aminotransferase, ALT) 7K
FRETE L R LB B T
Rt R A R AT AL O AL o A 5 MR T S
20 B N R A R A A, A AR R A VR AR
VR IR A, O LRk IR, BTk
SRR 5 JHF 400 B oL TET A J5T 0 R 2 R A B8 e s/ HLJE
Ak, A\ AR E R 60 R Y & i Ak A AR
b, 2T 52 B2, SRR A sy 1 T 20
P& A A EE AR A QU A AR R A A A SRR
LRI B ISR —BCE AR I SR S AR
WRAR & fdE AT 68 7 A= B3 1) 4 T, X5 oK 42 Sitophilus
oryzae Linne {438 KRB U 7F 25 °C,55% FHXTE
JET LB 14 h 5 KGR RYFET 2RIk 5] 96. 66% , & T
SR FHA TR B30 K G AR Bt B 3 R A

200 pg/mL [y S. chilensis $EEUIRSNEE 24 h
ot &2 [ L W B Schistosoma mansoni M A 100% E
SENEF, 25 ~ 50 /L KIS 55 IR0 4
J1o WOCIIR AR AT T WL S I ) 1 i B
R AR, AR R R AR
Hh B 0 e RS ik 224k & ) bauerenol , a-amirin
F spinasterol 7£ 25 ~ 100 wmol/L [k ) I 5
Ml LW HL A 3% o BEAh, AN S. chilensis #3573 25 15
F Y solidagenone HEMGIH /L TNF-o 19774z, 18015 IL-
12p70/ 75 448 ( reactive oxygen species, ROS)/NO &
7,15 A0 N TCHE B R K A R TR R, DA
W L ) -2 R Leishmania amazonensis %80
Y52 24 /NI TR AR 24 L O RN A4 B AR R R A=
UL, B 7R 20 B T i Tk 22 R B o, o e
RV IC I VRT3 o, ok iR e Bt e 2k (LA
PR REIE AR g RRAE ) |, I TR T B Ik s Y B A5
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(IC5y = 34.5 pmol/L), L4}, solidagenone 1 F Ik
TR R E R AN A Y 4 LA R I A i JC
BUEEER (1G5, = 9.5 pmol/L) o AEW{F B AT
W RA RAFIZE 25, BA 8w 1 E IRA= 90 R] ]
JE B
2.8 mMENRE

— BB A B S 2 B RN g H
AT IEBUREIEE . BRI AN, 5e 2 e A il 2 H AR
ot 28 T FFIORE V1T S5 1t R I S R ) 0 R T

S. caucasica Kem. -Nath. 7K $2 B X 1738 1 (K
kT E. coli FIZRFEFT I Proteus) & ER T Staph-
ylococcus FIE L EAMITE Pseudomonas aeruginosa H.
AR

Méricz 25 HPTLC 5525 Wy i PR A2 Jr vk 4%
4, W F| HPTLC-HESI-HRMS .HPTLC-DART-HRMS
il AT 24 A NMR 450736, WK — A BT AE AR 42
By e A A R A R 2R AT R Bacillus subti-
lis Xanthomonas euvesicatoria B¢ [ 55 25N G Aliivibrio
Sfischeri) A ELTH ( FE 4k JJ B Fusarium avenaceum ) [
8 FhA RS o3, 24 5 B e Y i

IEE R — R B AEAN [] AR 57 382 U 1) 410 TR CRAT
TEZE 5, AES UM 30 T ASCR B (R A o 2 A 1A
IIMRIRCR > BIALINE > KIBATHE > 48 (w4
BRUA) 5 TR v RIARL R, B A 20 A 3R T LD R 4k
200 i R A VA, 200 D PN R S, AT e 2] T
PR E R BA b, FE 1 000 pg/ml WK JE T,
ISR R — A B ALK Wh B 06 411 ) 22 P AL 400 0 Dot L TR
(T BEAE JE IR T8 Monilinia fructicola 1) 3% KRR > ¥~
JEEFEW Penicillium expansum > DB B # Aspergil-
lus niger) TR 540 & (X 2 YE IR ML - Pseudo-
monas fluorescens ¥ 7% KR > B PZ M ARAT IH
Clavibacter michiganensis > B K 2 f ¥ B Bacillus
megaterium) , F&IMXTIKEE B Botrytis cinerea ,BFil 3¢
R MFT T Xanthomonas campestris F1] 7B BRI B
Pseudomonas syringae pv. phaseolicola JC 4 il 75 4 .
BARE R B EIROR T LF , BRI ( FL TR 40
JHRES T SN, e SR B H

M\ S. chilensis W43 85 H Y solidagenone % #k #5
JEIRTE M. fructicola F1E AL ML E5 B Rhizopus stolonifer
A2 B R, X Bk 4 T e BT 1) e (I A
VR BN 31. 2w/ mlL, Xof FISOAR B PR 114 e I 90 il vk
JER 62.5 we/mlL; [R] ], X b 34 79 Fofr 25 7T 174 4% KUk
B 4339 125 pg/mL 1 250 pg/mL %', B4k

BOAE S — T 7 SR A A% 8 e 24, 0 3 ] 70 D 448
RVGRE THR GBI IR RGHIN . BB R —AL
BOAEHUE IS PERBF ST th T T8 DRIE (RS AR S
VAL S SR 0 A T R LB R SRR FHF Y . BAR—
RHTAE SR I RES T W — 285 S REM RN TR 2 L 5%
A9 ICHEZE D (4 Hwplp  Ecelp  Als3p) , #ifi (1 £
IR ST B RTEE PR B AR b K 40 b R BN
B 225677 | IR F 6 83k Candida albicans 1)
AR R . SR IBCY) S K R | ) 5 TR 2R A
THEEIR K A8 1 4 A 1T, AE P[] 4 25 Bt 0 77 114 4
Y B — A AL WA Solidago virgaurea ssp.
virgaurea L. & JCY) BE TR 1 €0 0 T2 1140 5 B A R
2B, AT TR Z 1 e s
RS B A TR R ER T Streptococcus mu-
tans A E AR EY BE T 5022078 )
(=44 WL FAE) ML, BIR BB L5 Y
BRI, SRS A BR A
TR BT 55 51 B 58 R O 1) 22 248 T R L TR R A
GFMRIERT, P X R E. coli S ARAM i ¥ B2
49. 60 wg/mL, Hi 2% A JL B P. aeruginosa 39. 37
we/ mL, BEFE ZE AT 8 Bacillus cereus 78. 74 pg/mlL,
P KW Candida tropicalis 49. 60 wg/mL, W& E
JoRE R Trichophyton tonsurans 49.6 wg/ mL ¥ . HEHLR
— R E AL AL T 24 h i} PR BR ORI AT R
TR A P A FEE BRI, 20 0 A= ) IS A T2 o A5 e
Wi/, 5 0 2 16 FH A5 ML 4R R 4R
T, BEA N 18] A4S , SR I AN BT AR 2RI T R K
£, BEa5R T FDK-R 2 RNV E YA R ERUNAE
FHIFE] o f Al U, B 2R — AR AR AR S i R TT
A—sE REA R DM R BT A, L Se 5 00 R Tl g 2 30
HETE

BRHUBE I A 41, Mendes 26 55 T B S —
R AR 22K BRI PO R T . AN [l &
4 7K BV A BRER e T T1 Y B0 240085 95 9% 7% (herpes
simplex virus-2, HSV-2) B 4 Pl & 46 5 40 o &%, J ot
P SER T T R S BURDIBTGPE : (1) TE 57 4k
bR A SRR A M, 55 X B2 AR LT 35 5 i B AT
94% ,1C5, 4 35. 1 wg/mLs (2) R F BE T 22 i, K
FIVRONT e 200 J 17 40 4 4 P A 55 , L 592 26 2 R XS B
I WL BE BE O K/ NETE 35 28 5 o QSRR R
T AKIEWE , A SHid i TP R DNA & ik
i HSV-2 S i & 3
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2.9 HthiEH

— kS EE AR R A R B YU AR TR 4R AT
PRSI ORI 5 UL P s R IR IRE 45 F
(25 BE P . Wozniak 25 3 b 240 i 0] 52 2878 S 5%
WF9E T P Ah— A 8 A6 B AE D) PR AR TG M. gk
— K EE AR EB 4 £ Bk A BEA I A AL A AR i 4
AR ARG FHRAE,250 pg/mL i T ] 5
K 40% 5 JINBE R —A% E A6 R K — A B AL 4 R i)
2775788 ) 4l i v b -N- 48016 40375 3 ) 3 TR 972
(AR S5 R HE AR PR 2 43 e 4, 250 g/ mL Vi JE R 17
IRk 70% ~100%

BB A CBER U X AChE, T 19 I 5%
fig fif# ( butylcholinesterase , BChE ) il 1% 42 Fi% Bif# 1 14 11
L-Z2 DA A 25 B Sl A il 4 P o 3 e o 4
SRy BT S Ry 28 B R B ARURE DG, U
BB R T REAE TR # 2R 1R AT 0 RN o]
A Z 7 A TS PR T O TR 2 N T 2 I T
Hitpm"

S. chilensis (1) EEFLEE ) (100 ~300 mg/mL) Fl
A A R D BT AR L RE A AL R R B
HCL FImg e 36 5 BT $AY stk B 351957 1. 38 me/
mL #2507 By 1k B A e H K B s, 1. 38 mg/
mL i 7 71 0. 078 mg/mL 45 & AT R MPO
W

P H 38, FOARAE IT BE Ao 28 2 AE 3 fi v Y — 2
PPN T . BB RN S. chilensis
il solidagenone 3 it i o AL BT R ML, 386 % T
/N SERE o BRAR AL, B An B AT Fhy LPS 375 S i 41
/R P B9 MPO 35 4 A1 IL-6  TNF /K, WA i i 5]
HUMABRCR o 715 AWK G A% 25, 97 3 T %6
TE 25 A AR I« TRk

Tamas 25 4R 1H T B 5 — B #1832 BU 104t
1o PR R IMAE BT R R AR, 3 S Hh B e AR
SPHETSE . IR 250 F1500 mg/kg i B 5 — B B
AEHEEYY , K VB R I ik A HE T 8 35858 o, FLAK
RAETFEEET . A, 3R BUYIA A 2 2 020 JE kK
Jie A R - R AR Pl v i R I 5 L P 0 Jk s L o
3 REWIEH

HISCHR B, JLFh— BB A8 S8 A ) A POE v
AN R TG o T — LA AT TR R — A R
AL AN e e 2 AR %) 200 5 1 ) 0 G S B FH 24 /) ¢
SRS

Sowa #5173 45 S A JGAR O 20 43 B ARG I AR

(xCELLigence £%4t) W E R—E e x5 i - i
MR FETE . 125 pg/mL B R—A 5 e Al
FESS BT 20 M A8 5 A e E A T B Tk P 32 T
AR RO T R, 42 W) 2 0 A0 R
XRIE R B A TE—E N %2, A8
XF B Wi b AU AR

S. chilensis #1E#EWI 1 10 ~ 50 wg/mL T XFE
LA B A0 AT I S AR EE 2 9 R B I
Y FRE A B EC, = 0.16 mg/mL">"

BR— B AR B E W 100 ~ 500 pg/mL
T R B X VLA AL C2C12 3 e ™ . 10
~50 wg/mL ¥R FEF, S. virgaurea subsp. gigantea
S 3ot i B 10 400 R S A M . Précheur
SR, Solidago virgaurea ssp. virgaurea L. 3% H
YA IR T/ LR A= I
4 HYFEEM

Popowski 25 i\ 5 B4 45 7 i 98 41 ( Caco-2
AN ) BB PAG B 2R — BB AR Y R 2 AR N AR KSR
7S 77bER T G BE 7K A DR 7/ 0] 7B 1R Svik NI ]
VB — B R SR Y AR W 2580 . 1 UH-
PLC-DAD-MS i iy G 32 9 vh 55 1 38 Rk &
Yy, B OMNMEREZE JE MR AT AR 1 BT SEALS W FIER
IYRNER,H T BRI 2 Caco-2 FLZ M, ZF i
BRI Ny 3,6- F 5L-2-F A L8 TP R O
(3, 6-dihydroxy-2-methoxybenzoic acid hexoside ),
(Z)-7-14 A 1k B 4R 32, 3- 2 566, 8- 2% XU FR
[3.2.1] F¥E-5-8 M ((Z)- 7-cinnamoyloxymethyl-
2 ,3-dihydroxy-6 , 8-dioxabicyclo[ 3. 2. 1 ] octane-5-car-
bo xylic acid) L K (E)-7-PIfEfE B | 3-2,3-2 8%
$£-6 8-S B[ 3. 2. 1] ¥ hg-5-R R ((E) -T-cin-
namoyloxymethyl-2 , 3-dihydroxy-6 , 8-dioxabicyclo [ 3.
2. 1] octane-5-carboxylic acid) DA M 111 25 Wy fRLZE 0
(kaempferol rhamnohexoside ) , & BUIE 1Y K IR 7=
VIR NG RS A DR AL S AR 12
i, EECRRNIRAT AR Y Hrp 5 FPREAE 5T Caco-2
BRI, 2 BRI 19 IR L 2R IR (protocate-
chuic acid) 3-(4-#2H R ) IR (3-(4-hydroxyphe-
nyl) propionic acid) F1 3-(3-3FE IR EL) AR (3-(3-
hydroxyphenyl) propionic acid) , ‘& {743 5 M & ILZE
1% B 1 ( protocatechuic acid hexoside ) Fl i} iz 2
(quercetin ) FIFCH 4] .
5 BEERE

X AR A B A Y R AR M T R E 4
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