AR KB ZF B 5 IR TE o)
ZENN 13, RS S, VR, SE N, RRYE 2, XIERAE?, EKAR L
(1. SEMNERLRY: RIEZ S 2 KB HZE & LR UL/ TR g 25 HiaY
RS E R S %, 5P 550004; 2. BN EERLKE SN A 25 Wi )
H SIS E, 51 550004; 3. SR MERFRAE 255, SiFH 550004)

WE: BKMPi X (Pimpinella candolleana) oz M TR I HHZ), HTREAAF . Sk
R FE 58 S RE VR TT o BT A B R 2 B B e 28 i 1, 1SR HREIR . BRI
ODS S5 €83 457 A A5 B A2 BE 70% Z BESE BUIEAT 73 s 4k, 1@id NMR. MS S5 44
TS ENEMEN, RANEZHE (LPS) ¥ 51 RAW264.7 EWRAHMIAE 9 S ORERIAL, PP
ARG RIEYE . RERW: (1D WP AR B HEE T 20 MUEY, 70N
FHEE (1) ZHRRE (2) 2-HH-2- 525 5- WAL TT [d] EAMmE-3-BH (3) JE LRI (4)-
1,5-dihydroxy-2,3-dimethoxyxanthone (5). 5 R 2 &K (6). LIZEMH) (7). 8-FHk-2- F (1 [ i
(8). AREFEZE (9). MK ZE (10). 1-O-B-D-Hi % Hi-(25,3S,4R,8E)-2-[(2'R)-2 - ¥ FE A7 Al Ik i ] -
8-+ )\Ud-1,3,4- =8 (11). 7 WA K-3-0--D-2LILWEFF (12). MR T (13). MR F
(14). KB EEK-6-C-a-L-FTH AHET (15). 1L =W -3-0-4-D-F- AP (16). 11 & E-7-0-p-
D-# &P 17) KBHEZE-7-O--D-H & WEH (18). RALHIE 19). & T (20). Hi ks
1. 3. 4. 6. 7. 10, 13, 16, 18, 20 B RN ZHEDH 4 B155]. (2) AL RER,
&) 2-10. 12, 18+ 19 H] & HH| LPS %5 RAW264.7 401 NO B & (P<0.05,
P<0.01), HHtbEW 4. 7. 100 18 fEIK LN 25 pmol L B, HHI 253 5l A 57.37%,
83.60%, 68.16%. 81.14%. ZHIFLFE 1 AP R 05, B s I b &2 ok
FEPLR DIREYE R, A B R — 2P 0 5 R R 3R — 2 I 5 25 k8
FKBEIR: BB, ZERS, B ST, RAW264.7 4108, PLRIGH:,
HESES: SCERFR RS - E S

Chemical constituents of Pimpinella candolleana and their

anti-inflammatory activities

LI Li'?, LEI Yan'?, WANG Yang', MA Xue!, LU Yuan?, LIU Chunhua?, WANG
Yonglin'-**
(1. Engineering Research Center for the Development and Application of Ethnic Medicine and
TCM/State Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical
University, Guiyang 550004, China; 2. Guizhou Provincial Key Laboratory of Pharmaceutics,
Guizhou Medical University, Guiyang 550004, China; 3. School of Pharmacy, Guizhou Medical
University, Guiyang 550004, China)
Abstract: Pimpinella candolleana is known as Miao ethnic herbal medicine in Guizhou for the
treatment of icteric hepatitis, acute cholecystitis and other diseases. To investigate the chemical
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constituents of P. candolleana and their anti-inflammatory activities, the chemical constituents
from the 70% ethanol extract of P. candolleana were separated by silica gel, Sephadex LH-20,
Toyopearl HW-40F, Toyopearl HW-40C, ODS and other column chromatography, and their
structures were elucidated by extensive spectroscopic analysis such as nuclear magnetic resonance
(NMR) and mass spectrum (MS). The inflammatory cell model, built by LPS-induced RAW264.7
macrophage cells, was used to evaluate the anti-inflammatory activity. The results were as follows:
(1): Detailed phytochemical study on P. candolleana led to the isolation and identification of
twenty compounds were including vanillin (1), sesamin (2), 2-methyl-2-hydroxy-5-methoxy berz
(d) hydrofuran-3-one (3), procatechin (4), 1,5-dihydroxy-2,3-dimethoxyxanthone (5),
isorhamnetin (6), kaempferol (7), 8-hydroxy-2-methylchromone (8), luteolin (9), quercetin (10),
1-O-p-D-glucopyranosyl-(25,3S,4R,8E)-2-[(2'R)-2 -hydroxypalmitoylamino]-8-octadecene-1,3,4-
triol (11), isorhamnetin-3-0-f-D-galactopyranoside (12), isoquercitrin (13), norswertianolin (14),
luteolin-6-C-a-L-arabinoside (15), kaempferol-3-O-f5-D-galactopyranoside (16), kaempferol-7-O-
S-D-glucopyranoside (17), luteolin-7-O-f-D-glucopyranoside (18), isovitexin (19), rutin (20).
Compounds 1, 3, 4, 6, 7, 10, 13, 16, 18, and 20 were obtained from this plant for the first time. (2)
The anti-inflammatory results showed that compounds 2-10, 12, 18 and 19 could significantly
inhibit the LPS-induced NO content in RAW264.7 cells (P<0.05, P<0.01), and the inhibition rates
of compounds 4, 7, 10, and 18 at a concentration of 25 umol-L-! were 57.37%, 83.60%, 68.16%,
81.14%, respectively. Overall, this study enriches the chemical constituents of P. candolleana, and
clarifies that flavonoids are the active ingredients in the course of anti-inflammatory, which may
provide a theoretical basis for further research and exploitation of P. candolleana.
Key words: Pimpinella candolleana, chemical constituents, isolation and identification,
RAW264.7 cells, anti-inflammatory activity

¥t R (Pimpinella candolleana) ATEE (Umbelliferae) 157 & (Pimpinella L.)
ZHEATEAREY), XAEMHE T EE WS WA S, NSUNRIAE RS —,
W T (SR EM . RIRZGM BT ERME) (2003 O w1, 2 0 AR IR IE T 78 K v re
—ilre FLRRSEL RGE . PRIE, AR L ML B, AR ANAHTRIT BIEERE. H
AR R EAE (B34, 2005; RGBS, 2007), EVFZ T 24E A ICE,
an (SERHRIAZG 5 ) R “R R, JarhgE. . B, IR, (IR &)
WHIL e, Bos: M TSR, SRR EA . MGRERE . BRI AERR b
MR EE LR, EFR% 24 ST IR 8 0k 2R & . g W7 SLEGH bk R 55 B 5
i CEAERE, 2007; 0hER, 2016). HEdRiE, HATA MBI C 70 & 8 E e i EEA
TS, HS R R RS (R 5, 2003; WA, 2011 A, 201D, HRHE
B XA 272 B 70 SCRRIRTE AL /b, o HAG 22 i 7y TR PR E FT SE /D, B O 3RE 1Y -] 26 B 15
PG PE . PUAMTEE R PUE EPE S (Chang & Kang, 2012), A WL iZE 9 H At 24 224 FH 1)
AR, HPTRVIPEAA . KL, DR TR B XAy, R FUE TR T
PV, AHE T A B 45 70% SEFSREUIHEAT 70 B aifl, et sE 17 20 MER
Yo, IR 18 MEEWHET T HURIETENE, DU i By KUK ER A TIE TR 5
AR



1A SRR

1.1 #8
2ibt s A AZG A RIS BN ARIR B3, 28 BN R R 25 K 2R 2 S B PN LR % 5
AT B AR A T B R ( Pimpinella candolleana ) 1] T 5 4= 5. 55 E FF i
(20190901) LRAFT BT 24 24 ) B A S =5
YRR : /N B EAZ BRI RAW 264.7 I H ATCC Hiby.
1.2 4% 88
JEOL-ECS 400 MHz # 34k e i A CH AR T #R X 24): Bruker AV-600 Y8 T A% 1%
HEHRAL (##[H Bruker A ); ACQUITY-UPLC-TQD i i ViUAH €0 1% - = 5 UM AT B B¢ o i A3
(EE Waters A7) CO 40 Hu5%3%48 (Thermo scientific AT ); Varioskan LUX % I & i
FrA (3£ Thermo A ); TS100 818 EE: ( HA Nikon A#]).
1.3 &7
D-101 BURFLMNE CRETEL THRARD, HEWRER. BEENER (F R
T AHRARD, FiEPEER Sephadex LH-20 (Jii-f: Pharmacia Biotech /4 &) ), Toyopearl
HW-40C &¢I« Toyopearl HW-40F #iX (H AR EH<4), ODS (HA YMC A ],
RN o> HT 4t
fa 4 135 FBS. DMEM mifiRs 75t (3£ Gibco AF); fRZHE (LPS). HHEHRIR
AW WL . PBS i (Jb 5L Solarbio BHE AR A F); CCK-8 ik 7 & (£ H
Glpbio A #]); NO W& (Rl @AY TR T ; KM (DEX, LilgEifE4y)
BHEERAAD.

2 SEIG TV

21 RBE55

BT R A B R A B (12 kgD DIRORHEL,  FH 70% S B EIRSE I =, & I

W, DR A FIAHRE (1.3 ke), 1 D-101 KALRBHB i, FK 2 fAEAED . 80% LB
(5 fEFEARRRD AR IRBENL, BKBURE (972 g). 80%LEEEIRE (530 2). 80%LEEEL
IEARERAEENT, DL - (7:3—6:4) BHTSEETREL, BER, KRG8 TR
B 290 g, HAEMERSEEN, LAME-28R A8 (10:0-0:10), L L HE-H B
(10:0—7:3) FEATBEEEBEE, 7 BilcslE, & BT TLC Rl &9 5 k4, 152 10 M5
(Fr.1-10).

Frd i IEARRER A, Do mEE- &5 (3:1—0:1). & Ff-HEE (70:1-20:1)
FEVet, TLC ARG I Ek4E, 1538744 (Frd.1-4.7). H, Fr4.3 &l Sephadex
LH-20 ( S H%e-FHEE 1:1). Toyopearl HW-40F (H L), 1546A%1 (105 mg). tLEW
2 (7.0 mg). Fr4.5 EIEMEER . Sephadex LH-20 ( & H %e-H E# 1:1). Sephadex LH-
20 (HEE). Toyopearl HW-40F (HIfE), 346543 (30.0 mg).

Fr.5 i Sephadex LH-20 ( & k- HEE 1:1), TLC W& 35 ik4gE, 53] 5 N5

(Fr.5.1-5.5), M Fr.5.2 [ Eid Toyopearl HW-40F (H[iE). Sephadex LH-20 (H ), 75
&Y 4 (10.0mg). LEYS (244 mg). Fr.5.4 i Toyopearl HW-40F (H ). Sephadex
LH-20 CFEE), 94b&% 6 (10.0 mg). Fr.5.5 i Toyopearl HW-40F (HIEE), 51547
(17.0 mg)-.

Fr.6 id Sephadex LH-20 (FfEE), TLC & IF/Eilkss, 13%)5 M4 5> (Fr6.1-6.5).
H o Fr.6.2 it Toyopearl HW-40C ( H £ ). Toyopearl HW-40F ( 1 [i£ ). Sephadex LH-20



(50% TN il 7K )« ODS # 3 (20%~50% FHEEKD, 4&4% 8 (11.0 mg). Fr6.4 it
Toyopearl HW-40C (HE£). Toyopearl HW-40F (H[iZ). Sephadex LH-20 (H ), L&
Y9 (80.0mg). Fr.6.5it Toyopearl HW-40F (HEE), 54L& 10 (87.0 mg)-.

Fr.8 i EAHRERS, DL & H bi-HEE (20:1—>3:1) SEATRRREVENL, 193] 6 N4 4

(Fr.8.1-8.6). Fr.8.4 i Toyopearl HW-40C (HJZ). Toyopearl HW-40F (H[E). Toyopearl
HW-40F ( & FBe-HEE 1:1). ODS H: il (20%~40%H EE7K), Sephadex LH-20 ().
Sephadex LH-20 (50% A i/K), &% 11 (1500 mg). th&Y 12 (44.0 mg). L&Y
13 (36.4mg). Fr.8.5 it Toyopearl HW-40C (H[E£). Toyopearl HW-40F (). ODS #Fff
T (20%~60% FE/K ). Sephadex LH-20 (H ). Sephadex LH-20 (50%MAHli/K), 51L&
14 (52mg). EW 15 (3. 7mg). thEH 16 (7.0 mg). LAY 17 (2.7mg).

Fr.9 if Sephadex LH-20 (FE), 192|244 (Fr.9.1-9.2). H Fr.9.2 iT Toyopearl
HW-40C (HfE). Toyopearl HW-40F (H ). Sephadex LH-20 (50%AER/K ) 1EFHEERAE
TR RE-HEE (8.5:1.5), BibEY 18 (26.0mg). 19 (25.0mg). L&Y 20 (87.0mg).
2.2 LR IEEAN

HOGHE AR KA RAW264.7 40, 1340 iR FE A 3x105 4 mL!, 4L 100 uL 2 F#
T 96 FLHRH, JHE 37 °C. 5% CO BE A HEFE 24 he LW B A BAAH. FHYEXS
MRAAFILG LM, FHRE 3 NI, B EEKSS (DEXD. 2 AR NN 5E
SEREIRIE, PRMENT BRI NI 25 umol- L DEX, 4R 25 4NN & 4R FEVa B N 4k &
Yo ¥i3E 3h)E, B AN MASIMALIRE N 0.25 pg'mL (1) LPS, #5797 24 h JFUU4E
t/aﬂﬁ?, 5 NO AR & U W 30 2 35 NO /K, B 3 kL. AR 115 NO

» %A 2 THE NO #IiI =

N & (umol-L) = (M52 OD {H-75 1 OD H)/(bri#fE OD {H-75 1 OD {H) x#rifE ik
(20 pmol L) x# A (4 £iF) (1D

NO 11 (%) = (NO & Lps- NO &8 1)/ NO & Lps- NO ..p)) x100% (2)

2.3 Gt FE o

K H SPSS 22.0 F1 GraphPad Prism 8.0 3447 £ 110 7 BT b B, 2H 18] 22 S5t L3R A
K& T7 27047 (One-Way ANOVA) #EATLLEL, PRI ELECR A LSD %, i /K#E P <0.05
NE G E

SHEREEE

& 1. AEEIRS & . ESI-MS m/z: 153 [M+H]Y, 43 7 30 CsHsOs. "H-NMR (600
MHz, CDCls) d: 9.80 (1H, s, H-7), 7.40 (1H, overlap, H-6), 7.40 (1H, overlap, H-2), 7.02 (1H, d, J
= 8.4 Hz, H-5), 6.24 (1H, brs, -OH), 3.94 (3H, s, -OCH3); 3C-NMR (150 MHz, CDCl3) §: 191.1
(C-7), 151.9 (C-3), 147.4 (C-4), 130.1 (C-1), 127.8 (C-6), 114.6 (C-5), 109.0 (C-2), 56.3 (-OCH3).
DL B 50k (BRERSE, 20200 BEA—F, MEEERMEWAFREE (vanillin).

&Y 2: AtERRG . T3 CaoHis0so 'H-NMR (400 MHz, DMSO-ds) J: 6.92 (2H,
d, J= 1.6 Hz, H-2, 2", 6.86 (2H, d, J = 8.0 Hz, H-5, 5"), 6.83 (2H, dd, J = 8.0, 1.6 Hz, H-6, 6"),
5.99 (4H, s, 2xOCH,0), 4.64 (2H, d, J = 4.4 Hz, H-7, 7", 4.11 (2H, m, H-9a, 9'a), 3.75 (2H, dd, J
=9.2, 4.4 Hz, H-9b, 9'b), 2.99 (2H, m, H-8, 8'); *C-NMR (100 MHz, DMSO-dy) J: 147.4 (C-4,
4'), 146.5 (C-3, 3", 135.5 (C-1, 1'), 119.4 (C-5, 5'), 108.0 (C-6, 6", 106.6 (C-2, 2'), 100.9
(2xOCH,0), 84.9 (C-7, 7", 71.0 (C-9, 9", 53.8 (C-8, 8", LA E¥idls 5 ik (RIFEEZE, 2021)
HA—, MEEZNEVNZIE (sesamin)

e &% 3: AGKAK. ESI-MS m/z: 193 [M-H], 4> T 2 CioH1004. 'H-NMR (400 MHz,
CDsOD) ¢: 7.31 (1H, dd, J= 9.2, 2.8 Hz, H-6), 7.07 (1H, d, J = 2.8 Hz, H-4), 7.00 (1H, d, J=9.2
Hz, H-7), 3.79 (3H, s, 5-OCH3), 1.52 (3H, s, CH3); *C-NMR (100 MHz, CD30D) 6: 202.1 (C-3),
167.1 (C-9), 156.6 (C-5), 129.9 (C-6), 119.8 (C-8), 115.5 (C-7), 106.1 (C-4), 105.9 (C-2), 56.5 (5-



OCH3), 22.2 (-CH3). DL E##l 5308k CREMS, 1998) FEAR—3, W EztEWH 2-
OO 2- 2 0L -5- 1 AR O 2% F [d] AL PRI -3- il ( 2-methyl-2-hydroxy-5-methoxy berz (d)
hydrofuran-3-one).

&% 4. AR K. ESI-MS m/z: 139 [M+H]Y, 40 T3\ C;H603. 'H-NMR (600 MHz,
CDs0D) d: 9.67 (1H, s, H-7), 7.30 (1H, dd, J = 7.8, 1.8 Hz, H-6), 7.29 (1H, d, J = 1.8 Hz, H-2),
6.89 (1H, d, J = 7.8 Hz, H-5); *C-NMR (150 MHz, CD;0D) d: 193.2 (C-7), 154.7 (C-3), 147.5
(C-4), 130.6 (C-1), 126.8 (C-6), 116.5 (C-5), 115.3 (C-2). LL ¥4 5 ik (i, 2021)
BAR—F, W2 EYNIELAEE (procatechin),

b &% 5. FEKAK. ESI-MS m/z: 289 [M+H]Y, 70 73X CisHi206. 'H-NMR (600 MHz,
DMSO-ds) d: 12.75 (1H, s, 1-OH), 10.51 (1H, brs, 5-OH), 7.54 (1H, dd, J = 7.8, 1.2 Hz, H-8),
7.31 (1H, dd, J= 7.8, 1.2 Hz, H-6), 7.25 (1H, t, J= 7.8 Hz, H-7), 6.75 (1H, s, H-4), 3.95 (3H, s, 3-
OCHs), 3.74 (3H, s, 2-OCH3); '*C-NMR (150 MHz, DMSO-ds) d: 180.8 (C-9), 160.0 (C-3), 153.2
(C-1), 152.7 (C-4a), 146.3 (C-5), 145.0 (C-4b), 131.1 (C-2), 124.2 (C-7), 120.6 (C-8a), 120.5 (C-
6), 114.4 (C-8), 103.2 (C-8b), 91.4 (C-4), 60.1 (2-OCH3), 56.5 (3-OCH3). LA b %4k 5 ik

(Yuan et al., 2006) FEAR—F, WA EZNWEYIN 1,5-dihydroxy-2,3-dimethoxyxanthone.

&Y 6: B K. ESI-MS m/z: 317 [M+H]Y, 20 73X CisH1207. 'H-NMR (600 MHz,
DMSO-ds) d: 12.46 (1H, s, 5-OH), 7.75 (1H, d, J = 1.8 Hz, H-2"), 7.68 (1H, dd, /= 8.4, 1.8 Hz, H-
6", 6.94 (1H, d, J = 8.4 Hz, H-5", 6.46 (1H, d, J = 1.8 Hz, H-8), 6.18 (1H, d, J = 1.8 Hz, H-6),
3.84 (3H, s, 3-OCH3); BC-NMR (150 MHz, DMSO-de) : 175.9 (C-4), 164.3 (C-7), 160.7 (C-5),
156.2 (C-9), 148.8 (C-4"), 147.4 (C-3"), 146.5 (C-2), 135.9 (C-3), 122.0 (C-1"), 121.7 (C-6"), 115.5
(C-5%, 111.7 (C-27), 102.9 (C-10), 98.3 (C-6), 93.6 (C-8), 55.8 (3-OCH3). LA -%i# 5 ik (&
INAEEE, 2019) EA—3, MEEZWEY AT RZEZ (isorhamnetin) .

&Y 7. B K. ESI-MS m/z: 287 [M+H], 7+ 73X CisH100s. 'H-NMR (600 MHz,
DMSO-ds) d: 12.47 (1H, s, 5-OH), 8.04 (2H, d, J= 9.0 Hz, H-2', 6"), 6.93 (2H, d, J= 9.0 Hz, H-3,
5", 6.44 (1H, d, J = 2.4 Hz, H-8), 6.19 (1H, d, J = 2.4 Hz, H-6); 3C-NMR (150 MHz, DMSO-ds)
5: 175.9 (C-4), 163.9 (C-7), 160.7 (C-5), 159.2 (C-4"), 156.2 (C-9), 146.8 (C-2), 135.7 (C-3),
129.5 (C-2',6'), 121.7 (C-1"), 115.4 (C-3", 5%, 103.0 (C-10), 98.2 (C-6), 93.5 (C-8). LI ¥ 5
ik (Jung et al., 2003) FEAR—F, HEEZUEYNILZER (kaempferol).

&% 8: AK K. ESI-MS m/z: 177 [M+H]Y, 20 73 CioHsO3. 'H-NMR (400 MHz,
CsDsN) d: 7.98 (1H, dd, J = 8.0, 1.6 Hz, H-5), 7.44 (1H, dd, J = 8.0, 1.6 Hz, H-7), 7.29 (1H, t, J =
8.0 Hz, H-6), 6.28 (1H, s, H-3), 2.05 (3H, s, 2-CH3); *C-NMR (100 MHz, CsDsN) d: 178.4 (C-4),
166.3 (C-2), 148.6 (C-10), 147.5 (C-8), 126.0 (C-9), 125.8 (C-7), 120.2 (C-6), 115.5 (C-5), 111.1
(C-3),20.4 (2-CH3). UL B##lE 53008 (E3t3%5%, 2011 HA—3, #Eezamh 8-
- 2-H A5 (8-hydroxy-2-methylchromone).

&Y 9: B K. ESI-MS m/z: 287 [M+H], 7+ 73X CisH100s. 'H-NMR (400 MHz,
DMSO-ds) d: 7.33 (2H, m, H-2', 6"), 6.84 (1H, d, J = 8.8 Hz, H-5"), 6.51 (1H, s, H-3), 6.35 (1H, d,
J=2.0 Hz, H-8), 6.10 (1H, d, J = 2.0 Hz, H-6); 3C-NMR (100 MHz, DMSO-ds) 0: 181.0 (C-4),
166.8 (C-2), 163.7 (C-7), 161.3 (C-5), 157.4 (C-9), 151.3 (C-4"), 146.3 (C-3"), 120.4 (C-17), 118.7
(C-6"), 115.9 (C-5", 112.6 (C-2'), 102.6 (C-10), 102.0 (C-3), 99.4 (C-6), 94.1 (C-8). LA ¥ 5
SCHR (BRAREE, 2018) JFEA—H, MEEZMUEMAARREEZR (luteolin).

& 10: O AR, ESI-MS m/z: 303 [M+H], 43 T3 CisHi1007. 'H-NMR (400 MHz,
DMSO-ds) d: 12.50 (1H, s, 5-OH), 7.68 (1H, d, J = 2.4 Hz, H-2"), 7.54 (1H, dd, J = 8.4, 2.4 Hz, H-
6", 6.89 (1H, d, J = 8.4 Hz, H-5", 6.41 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6);
BC-NMR (100 MHz, DMSO-ds) d: 175.9 (C-4), 163.9 (C-7), 160.8 (C-9), 156.2 (C-5), 147.7 (C-



4'), 146.8 (C-2), 145.1 (C-3"), 135.8 (C-3), 122.0 (C-1"), 120.0 (C-6"), 115.6 (C-2"), 115.1 (C-5"),
103.0 (C-10), 98.2 (C-6), 93.4 (C-8). LA FE 530l (EWEFHSE, 20200 FEA—3, e
A EY N FR (quercetin) o

&% 11 AT ERR K. ESI-MS m/z: 732 [M+H], 43 T 20 C4H77NOp. 'H-NMR
(400 MHz, DMSO-ds) d: 7.54 (1H, d, J= 9.2 Hz, N-H), 5.34 (2H, m, H-8, 9), 4.13 (1H, d, J=7.6
Hz, H-1"), 4.08 (1H, m, H-2), 3.83 (1H, m, H-1b), 3.82 (1H, m, H-2'), 3.66 (1H, m, H-6'b), 3.64
(1H, m, H-1a), 3.42 (1H, m, H-6"a), 3.39 (2H, m, H-3, 4), 1.22 [s, (CH2)n], 0.84 (6H, t, /= 6.8 Hz,
2xCHj3); 3C-NMR (100 MHz, DMSO-ds) d: 173.8 (C-1"), 130.3 (C-8), 129.6 (C-9), 103.5 (C-1"),
76.9 (C-5"), 76.5 (C-3"), 74.0 (C-3), 73.5 (C-2"), 71.0 (C-2'), 70.5 (C-4), 70.0 (C-4"), 69.1 (C-1),
61.1 (C-6"), 49.9 (C-2), 34.4, 32.4, 32.1, 31.6, 31.4, 29.2, 29.1, 29.0, 28.8, 28.7, 25.6, 24.5, 22.2
(3759 CHy), 13.9Me). LA E##ls 5308k GRS, 2005) HEA—F, MEEztEWH
1-O-B-D-#i %] ¥ -(25,3S,4R 8E) -2-[( 2'R)-2"-¥2 & K5 i Wk i 1-8- 1 )\ Ji-1,3,4- = E (1-O-B-D-
glucopyranosyl-(2S,3S,4R,8E)-2-[(2'R)-2 -hydroxypalmitoylamino]-8-octadecene-1,3,4-triol )

& 12: KR, ESI-MS m/z: 479 [M+H]Y, 70 T2 C22H2012. 'H-NMR (600 MHz,
DMSO-ds) d: 12.61 (1H, brs, 5-OH), 8.03 (1H, d, J = 2.4 Hz, H-2"), 7.50 (1H, dd, J = 8.4, 2.4 Hz,
H-6", 6.91 (1H, d, J = 8.4 Hz, H-5"), 6.43 (1H, brs, H-8), 6.20 (1H, brs, H-6), 5.52 (1H, d, J=7.8
Hz, H-1"), 3.85 (3H, s, 3-OCH3), 3.36~3.69 (6H, ## [ [1)5i F); *C-NMR (150 MHz, DMSO-db)
5: 177.4 (C-4), 164.7 (C-7), 161.3 (C-5), 156.5 (C-9), 156.2 (C-2), 149.5 (C-3"), 147.1 (C-4"),
133.2 (C-3), 121.9 (C-6"), 121.1 (C-17), 115.2 (C-2"), 113.6 (C-5’), 103.9 (C-10), 101.7 (C-1"),
98.9 (C-6), 93.8 (C-8), 76.0 (C-5"), 73.2 (C-3"), 71.3 (C-2"), 68.0 (C-4"), 60.4 (C-6"), 56.0 (3"
OCH3). DA E#dlE 5 Cmk (fkiEsE, 2021) HA—, MEE UGV NTREER-3-04-
D--FAWEFF (isorhamnetin-3-0O-B-D-galactopyranoside)

& 13: kR, ESI-MS m/z: 465 [M+H]', 70 T2 C2iH20012. 'H-NMR (600 MHz,
DMSO-ds) d: 12.63 (1H, s, 5-OH), 7.58 (1H, dd, J= 9.0, 2.4 Hz, H-6"), 7.58 (1H, d, J = 2.4 Hz, H-
2'), 6.84 (1H, d, J = 9.0 Hz, H-5", 6.38 (1H, d, J = 1.8 Hz, H-8), 6.18 (1H, d, J = 1.8 Hz, H-6),
5.46 (1H, d, J = 7.2 Hz, H-1"), 3.07~3.59 (6H, #& L[] Jii ¥); *C-NMR (150 MHz, DMSO-dg) &:
177.4 (C-4), 164.8 (C-7), 161.3 (C-5), 156.4 (C-2), 156.1 (C-9), 148.6 (C-4"), 144.9 (C-3"), 133.3
(C-3), 121.6 (C-6"), 121.2 (C-17), 116.2 (C-5), 115.3 (C-2"), 103.8 (C-10), 101.0 (C-1"), 98.9 (C-6),
93.6 (C-8), 77.6 (C-5"), 76.6 (C-3"), 74.2 (C-2"), 70.0 (C-4"), 61.0 (C-6"). UL E %3k 5 Lk

(RIHSE, 2021) HA—F, ME %A T (soquercitrin).

& 14: O R. ESI-MS m/z: 421 [M-H], 7+ T2 CioH13011. 'H-NMR (400 MHz,
DMSO-ds) : 7.22 (1H, d, J = 9.2 Hz, H-6), 7.12 (1H, d, J = 9.2 Hz, H-7), 6.32 (1H, d, J= 2.0 Hz,
H-4), 6.12 (1H, d, J= 2.0 Hz, H-2), 4.75 (1H, d, J = 7.6 Hz, H-1"), 3.17~3.76 (§% LK1 5 1); 13C-
NMR (100 MHz, DMSO-ds) d: 180.2 (C-9), 167.0 (C-3), 162.9 (C-1), 156.5 (C-4a), 149.3 (C-8),
144.8 (C-4b), 141.0 (C-5), 120.6 (C-6), 112.7 (C-7), 111.9 (C-8a), 103.6 (C-1"), 102.1 (C-8b), 98.5
(C-2), 93.8 (C-4), 77.4 (C-5), 75.9 (C-3"), 73.5 (C-2"), 69.8 (C-4"), 60.9 (C-6"). VL -%i# 5 ik

(Sakamoto et al., 1982) JEAR—3, MEE %AV NELF HUZEEF (norswertianolin) .

& 15: KR, ESI-MS m/z: 419 [M+H]Y, 20 T2 Ca0H130100 'H-NMR (400 MHz,
DMSO-ds) 6: 7.40 (2H, overlap, H-2", 6", 6.89 (1H, d, J = 8.0 Hz, H-5"), 6.64 (1H, s, H-8), 6.49
(1H, s, H-3), 4.55 (1H, d, J = 9.6 Hz, H-1"), 3.39~4.17(5H, #% L [ Jii F); *C-NMR (100 MHz,
DMSO-ds) d: 181.7 (C-4), 163.7 (C-2), 163.1 (C-7), 159.9 (C-5), 156.2 (C-9), 149.8 (C-4"), 145.7
(C-3"), 121.3 (C-17), 118.9 (C-6"), 115.9 (C-5"), 113.2 (C-2"), 108.9 (C-6), 103.3 (C-10), 102.7 (C-
3), 93.9 (C-8), 74.5 (C-3"), 74.0 (C-1"), 70.2 (C-5"), 68.9 (C-4"), 68.5 (C-2"). LA %4 5 ik

(Liaw et al., 2022; Wang et al., 2011) FEA—F, WEE XU EW AR E EHEK-6-C-o-L-FHi



1B (luteolin-6-C-a-L-arabinoside ).

& 16: KR . ESI-MS m/z: 449 [M+H]", 4> 72X C2iH20011. 'H-NMR (400 MHz,
DMSO-ds) o: 8.06 (2H, m, H-2, 6", 6.86 (2H, m, H-3", 5'), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.19
(1H, d, J= 2.0 Hz, H-6), 5.37 (1H, d, J= 7.6 Hz, H-1"), 3.29~3.68 (¥ _L.[{]Jii T*); *C-NMR (100
MHz, DMSO-ds) J: 177.4 (C-4), 164.6 (C-7), 161.1 (C-5), 159.9 (C-4"), 156.4 (C-2), 156.2 (C-9),
133.2 (C-3), 130.8 (C-2’, 6", 120.8 (C-17), 115.0 (C-3", 5'), 103.7 (C-10), 101.8 (C-1"), 98.7 (C-6),
93.6 (C-8), 75.7 (C-5"), 73.1 (C-3"), 71.2 (C-2"), 67.8 (C-4"), 60.1 (C-6"). VL E %3 5 ik

CHEPHESE, 2019) A, MEEEZM A NLER-3-0--D-LAMEF (kaempferol-
3-0O-B-D- galactopyranoside)

& 17: KR, ESI-MS m/z: 449 [M+H]", 4> 72X C2iH20011. 'H-NMR (600 MHz,
DMSO-ds) d: 12.50 (1H, s, 5-OH), 10.16 (1H, s, 3-OH), 9.56 (1H, s, 4-OH), 8.08 (2H, d, J=9.0
Hz, H-2', 6"), 6.94 (2H, d, J= 9.0 Hz, H-3", 5), 6.80 (1H, d, J = 2.4 Hz, H-8), 6.42 (1H, d, J=2.4
Hz, H-6), 5.07 (1H, d, J = 7.2 Hz, H-1"), 3.16~3.72 (6H, ## L [{] i T*); 3C-NMR (150 MHz,
DMSO-ds) d: 176.1 (C-4), 162.7 (C-7), 160.4 (C-5), 159.4 (C-4"), 155.8 (C-9), 147.5 (C-2), 136.0
(C-3), 129.7 (C-2', 6"), 121.5 (C-1"), 115.5 (C-3", 5", 104.7 (C-10), 99.9 (C-1"), 98.8 (C-6), 94.4
(C-8), 77.2 (C-3"), 76.4 (C-5"), 73.1 (C-2"), 69.5 (C-4"), 60.6 (C-6"). LA F¥¥E 5 ik (=
S, 2018) FEAR—, MUEE LAY NI -T7-0--D-H & HEH (kaempferol-7-O--D-
glucopyranoside)

& 18: B M K. ESI-MS m/z: 449 [M+H]+, 73 T 3% C21H20011 . 'H-NMR (400
MHz, DMSO-ds) d: 7.45 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.42 (1H, d, J = 2.0 Hz, H-2"), 6.90 (1H,
d, J=8.4 Hz, H-5"), 6.79 (1H, d, J = 2.4 Hz, H-8), 6.76 (1H, s, H-3), 6.44 (1H, d, J = 2.4 Hz, H-6),
5.09 (1H, d, J = 7.6 Hz, H-1"), 3.15~3.72 (6H, #%_L )i ¥); *C-NMR (100 MHz, DMSO-d6) &:
182.0 (C-4), 164.5 (C-2), 163.0 (C-7), 161.2 (C-5), 157.0 (C-9), 150.0 (C-4"), 145.8 (C-3"), 121.4
(C-1"), 119.2 (C-6", 116.0 (C-5"), 113.6 (C-2"), 105.4 (C-3), 103.2 (C-10), 99.9 (C-1"), 99.6 (C-6),
94.7 (C-8), 77.2 (C-4"), 76.4 (C-3"), 73.1 (C-2"), 69.5 (C-5"), 60.6 (C-6"). VL E % 5 R

(HEXRE, 2019 EA—H, MEEZUEWHARBEREE-T-0O--D-H & HEH (luteolin-7-
O-B-D-glucopyranoside ) .

&9 19: KR, ESI-MS m/z: 433 [M+H]', 70 T2 C2iH200100 'H-NMR (400 MHz,
DMSO-ds) d: 7.93 (2H, d, J= 8.8 Hz, H-2', 6"), 6.92 (2H, d, J = 8.8 Hz, H-3", 5'), 6.79 (1H, s, H-3),
6.51 (1H, s, H-8), 4.59 (1H, d, J = 10.0 Hz, H-1"), 3.09~4.08 (6H, ¥# L [¥] i 7); 3C-NMR (100
MHz, DMSO-ds) J: 182.0 (C-4), 163.6 (C-2), 163.5 (C-7), 161.3 (C-9), 160.8 (C-4"), 156.3 (C-5),
128.6 (C-2', 6), 121.2 (C-1), 116.1 (C-3", 5'), 109.0 (C-6), 103.4 (C-10), 102.8 (C-3), 93.7 (C-8),
81.7 (C-5"), 79.0 (C-1"), 73.1 (C-2"), 70.7 (C-3"), 70.2 (C-4"), 61.6 (C-6"). VL %4 5 ik

EHAREE, 2021) FEAR—F, WS EY NI (sovitexin) ).

&) 20: K AR . ESI-MS m/z: 611 [M+H]Y, 70 T2 C27H30016. 'H-NMR (400 MHz,
DMSO-ds) d: 7.54 (1H, dd, J = 8.0, 2.4 Hz, H-6"), 7.53 (1H, d, J = 2.4 Hz, H-2'), 6.85 (1H, d, J =
8.8 Hz, H-5%, 6.39 (1H, d, J= 2.0 Hz, H-8), 6.19 (1H, d, J= 2.0 Hz, H-6), 5.33 (1H, d, J= 7.6 Hz,
H-1"), 438 (1H, d, J = 1.6 Hz, H-1""), 0.98 (3H, d, J = 6.4 Hz, H-6""), 3.05~3.71 (k& LR T);
BC-NMR (100 MHz, DMSO-ds) 0: 177.2 (C-4), 164.5 (C-7), 161.1 (C-5), 156.4 (C-2, 9), 148.4
(C-4"), 144.7 (C-3"), 133.3 (C-3), 121.5 (C-6"), 121.0 (C-1"), 116.2 (C-5"), 115.2 (C-2"), 103.7 (C-
10), 101.2 (C-1"), 100.6 (C-1""), 98.7 (C-6), 93.5 (C-8), 76.5 (C-3"), 75.8 (C-5"), 74.0 (C-2"),
71.9 (C-4", 70.6 (C-3"), 70.2 (C-4"), 70.0 (C-2""), 68.1 (C-5""), 66.9 (C-6"), 17.5 (C-6""). LA_E
a5k (Zhuetal, 2020) JEA—, HEEEZAAEY AT (rutin),
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KM LPS &R 24 h )5, S A4, BAAMK NO 728 BEH N (P <0.01),
UGB . SHEAME, e Mea® (W& 1. 11, 13, 14, 16, 20) X4
K] NO i T W3 g, th&¥ 4. 7. 100 18 FEIKRE N 25 umol L' s 1b&4 5. 6.
8. 9. 12, 19 fEWKFEN 50 pmol- L BF; fL&4 24 3 7EIRFEA 100 pmol- L B ¥4 ml i 2 [
IR M NO 33 E:(P<0.05, P<0.01), W# 1.

1AM RS Y% LPS 75 RAW 264.7 4188724 NO 4] 2 (n=3)
Table 1 Inhibition ratio of constituents on production of NO in LPS-induced RAW 264.7 cells

(n=3)
W NO i % W INOETIES
e (pumol-L1) (%) & (umol-L1) (%)
Compound concentration NO inhibition Compound concentration NO inhibition
(umol-L1) ratio (%) (umol-L") ratio (%)
DEX 25 91.08 9 50 79.30
2 100 78.36 11 50 15.76
3 100 76.51 12 50 62.14
14 100 45.06 13 50 38.20
16 100 30.29 19 50 71.26
20 100 34.24 4 25 57.37
1 50 32.11 7 25 83.60
5 50 80.82 10 25 68.16
6 50 64.88 18 25 81.14

8 50 6121
5THe 54

AHEFE AT BT R AL T0% L BFEHE U 3 B S E T 20 MEEW, A 15 TS
&% (5-100 12200, 2 MERRILAEY (1. 4, —DPARIBERIMLEY (), —ADEFK
KA (3) M—PEEEMEY QD HFibEY 2. 5. 8. 11, 12, 14, 15, 17
WONTE B A B8 8], (AW 1. 3. 4. 6. 7. 100 13, 16, 18, 20 B XA M-
K3 B5 1R 2

RIERNATRASZ BT WRRELRA, V2 HM KA SRR R A4,
B AL R 7. SRAEMIRE R B 2R RREN T AR 7 55 5 8 Bk 3L R 2 5101 2k 58 &
(17, NO ERy—Ff A i 4G 12 2 A bt 2 SCEAE AR DEPEYD R CEERS 4SS, 2021 250
S, 2021, TERAERIIRIIH, R TE SORE RN 1) R A2 FVE 5 A% 5 7 THIRD 21 D8 1) R 7
EF CEJ%E, 2016). RIt, ABFFCFIA LPS %55 RAW264.7 40~ E NO NI AR,
MR EE RRTE, RIFRFUEY (D, KEERLEY (3. HEELEY (5-10. 12,
18-19) KMZEAAEY) (4) FELZAIREEIEHE AT LPS 55 RAW264.7 4 fid 7= ) NO B A
SEIEIVE T, HANH R A 78.36% . 76.51% 80.82%-. 64.88%. 83.60%. 61.21%.
79.80%-. 68.16%+ 62.14%. 81.14%. 71.26%. 57.37%. H:, L&) 5 7F 50 umol-L ¥k
FEF; (L&Y 7. 18 £F 25umol- L ¥k B T i) NO #1 fil] Z& 55 BH 14 X 8 24 Hb 58 K FA 7 25
pmol- L K FE N NO il 2840 4 .

H w1 7 B B 24 FH AR (0 25 BE YRR 78 2 9 M2y, SR & Y B 24 BRSO H 2
PU A IE 1 7 T I TR D AN S T SR B o B A B 2 T R AT AR W) LPS
F BV-2 4Pt R 5 (Lee etal., 2013) 0 AHH XS A BT AT 1 A0 2% 553 FAPL 98 36 14
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