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 OE. RGZRIRARZETE SN A BUR R XA 3G T2 1 0 1, A S A 5 il A3 i 0 2 T P 12 SC A REIR
24 e B 25 R IR SR P RE AT (3  Sephadex LH-20 FE (33 457 3 %o HAR 28 (i 4k 2 i o0 647 20 B 4l Ak,
it FEAG PR ORI NMR S50 5 K 45 2 L S W B0 4548 5 SR NE 208 (LPS) i = 9/ U WA S RAW 264.7 1
R HREAR T | 25 S BUAR ZEAh 24 o3 X B AN 28 LPS AR 7= A2 1 NO ARAE P 7 A s i), ¢ T 58 1 1
BERRH] . (1) IRIBUAR 25 Z B3 I 203 B AR AT 15 MBS, 4540 73 5 S8 AL 1 (1) VBFEAH (2) |
IR (3) B-D-glucopyranosyl-( 2a—> 1b ) -2a-0-B-L-arabinopyranosyl-( 2b— 1¢ ) -2b-0-B-L-arabinopyranosyl-( 2c¢—
1d) -2¢-0-B-L-arabinopyranosyl-( 2d—1e ) -2d-0-B-L-arabinopyranosyl-( 2e—1f) -2e-0-B-L-arabinopyranoside (4) . JL
K Z (5) . 3-O-methylellagic acid-4'-0-8-D-xylopyranoside ( 6) . 3-O-methylellagic acid-4’-0-a-L-thamnopyranoside
(7) ZB M (8) MEANE (9) | spinosic acid (10) | arjunic acid (11) | B-4% i B2 (12) B- % D (13) \a-
tocopherol (14) IE—+7Nbe(15) . HrP k& 4.6.7 HOXNZMHY H oy 853, (2) P RaY 1-7 3t
FHRIMITA TG TR S50, 25 R R AL G 1-7 XF LPS 5 510/ LB WA RAW 264.7 BELAY NO Y4 B i 4 )
YERT, BRI AR 5C 225 A6 & W) 1-7 TEHTRAE B3R BU M B0 16 1, L 1C, fBL 73 ) 25.07,24.56 ,17.65
9.87.16.67 .40.83.34.98 pmol + L ( BAMEXT BEHLFEKHAA N 22.46 wmol - L), Hi b5 3.4.5 MG HEAL T 1
FEARF , WA W] T RIBARZE i =il e BRAERR S B R ANSERER AL B W R BT RAE T I £ 2R
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Abstract: To study the anti-inflammatory of chemical constituents from the rhizome of ethnic medicine Rosa
roxburghii. The chemical constituents of fresh R. roxburghii rhizome were studied by separation and purification
technology, and their structures were identified through physicochemical properties and spectral data. The inflammatory
model of RAW 264.7 induced by lipopolysaccharide (LPS) in vitro was established. The cell viability was detected by
MTT assay, the release of inflammatory factor NO in the cell culture medium was detected by Griess method and the
anti-inflammatory activity of each compound was evaluated through the kit. The results were as follows; (1) Fifteen
compounds were isolated and identified as kaji-ichigoside F1 (1), rosamultin (2), euscaphicacid (3), B-D-
glucopyranosyl-(2a — 1b ) -2a-0-B-L-arabinopyranosyl-( 2b — 1c¢ ) -2h-0-B-L-arabinopyranosyl-( 2¢ — 1d ) -2¢-0-8-L-
arabinopyranosyl-( 2d—1e) -2d-0-B-L-arabinopyranosyl-( 2e— 1f) -2e-0-3-L-arabinopyranoside (4) , catechin(5), 3-0-
methylellagic acid-4’-0-B-D-xylopyranoside ( 6 ), 3-O-methylellagic acid-4'-0-a-L-rthamnopyranoside (7), tormentic
acid (8), betulinic acid (9), spinosic acid (10) , arjunic acid (11), B-sitosterol (12), B-daucosterol (13), a-
tocopherol (14) and n-hexacosane (15). Compounds 4, 6 and 7 were isolated from R. roxburghii for the first time. (2)
The results of in vitro anti-inflammatory activity showed that compounds 1-7 significantly inhibited LPS induced NO
production from RAW 264.7 in a dose-dependent manner, anti-inflammatory activities of compounds 1-7 were showed
better, and the IC,, values were 25.07, 24.56, 17.65, 9.87, 16.67, 40.83 and 34.98 pmol - L', respectively
( dexamethasone as positive control 22.46 pmol - L"), among which compounds 3, 4 and 5 were slightly better than
dexamethasone. The results indicate that triterpenoids, ellagic acids, flavonoids and oligosaccharides from R. roxburghii
are the main effective components and verify its anti-inflammatory effects in folk application.

Key words: ethnic medicine, rhizome of Rosa roxburghii, chemical constituents, isolation and identification, anti-

inflammatory activity

H AL ( Rosa roxburghii ) & — Fh & 7% B
( Rosaceae ) % 1% J& ( Rosa ) 2 4 4= 1) ¥% M T R
Wi, 5 45 4 22 4 R 8RS SR A (AU 45
2015) , FE 504G T 3 5 V4 R X, U DL B A
o3IOz RIAL R TR AR 3T 1690 4,
CBY ) “BRH MR, &2 al LLE R, IR R IE i
7 AR SN R R 2587, e 5 s T (SN 4 o
ZybF R 25 M ST B E ) (1994 BLAT 2003 fit)
BRI SR TS B T, EEH TIRYT
B K S RS AR ZE AR A
P TR R N P 5t 0 S AR (R AR,
2001 ; B = d FIXI 22 95,2007 ), B 7E 5T R 8] 5 E
PRI TIZ N o TE ST 7 i L IX BE E T
o TR AR 25 B0 IR 36 7 1 A 28 58 9 0 Ry
TRIE (AR BRA A, 2015 KA IRSE,2016) , DL AR
IR A R 2R E SRR IS (%) A
R ,2008) o HIBLAR 2450 R D8 HITE 24 R

A, W R AR v 2ot B % (R SR
FIT,2005) , EREH TIRER. P& BRE
M IR W R SRS (AR EIZE,2006) A AR H
B2 NI ek | £ oA 1 R OK BIR AR B
A (BERRX,1992) , AZF8 N R DLRIZLAR A 2, i A
AR R BIDK R (H R 3 ) I8 Lk RS (0 5 4%,
2003) .

FIRBR TH AR C HREFZIIN BHGAHFE
R 2B B R R AR S T R4 (R A
2006 ; FRIGFASE 1 2007) , BRAC 25 BB 5% % 01, d01BL
FLA [ oM A PR L BT R e R P 4 (T 4,
2019 ; RAFHEAE 2019) . HAT, A QR AR 251k 2%
LAY SCHR G AN 22 ) HoAR 28 B0 (0 B0 R 196 M BF 5%
R ULARAE T AR 25 78 5 /0 0 B L X 11
SRR B VYT R0, R Tk — b B R R 2 Y
PUA I T 10 o0 Sl AR 52 6 R o) B AR 25 1 2% A
I3 BEPTRIGEW G, RIS RANCN R
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1.1 &8

iR ASTMA RHT A S X, S0 M E
2RI PR SC BB 5 78 O ¥ A RHAE W) Y ( Rosa
roxburghii ) (AR ZE | SEIEFRASAE T 50 M 48 rp [E B2
BE K AR P4 Ak 2% 0 SE e = Dy e rh ol (SR UEFR A
5 :CL201901) ,

AR < /N BB W 40 i ( RAW 264.7) , 1y
KT HIE B A AE R A\ TE SN A E R
BE KR 7 ) A 2 H A S = TR O R AE
1.2 {48

Hewiett Pakard110 Jfi 3% 4% ( € E 2= ¥ /3A) ),
BrukerAM-600MHz 4% fif 2 41 M 328 A% ( € B A1 & 5
o)) BE SO0 B (Nikon 2 F)) , A AL AR
R F5 46 (ESCO 22 7]) , —80 °C MK I VK 4f ( Thermo
o)) 2R R (PerkinElmer 22 F) .

1.3 i F

FE 5% BE I (60 ~ 100 H, 200 ~300 H , 300 ~
400 H,H B AL T) ), Sephadex LH-20 ( 36 [#
GE A 7)), —H B F 0 ( DMSO K e i #m 1k 273k
FIABRA ), PBS pH 7.4 28 0k . FBS i 25 L3
DMEM #5555 (B2 | ) | R AR FI i EDTA (A9
Tl ULt %) FF R WA BR A A, iR 2 OB
(lipopolysaccharide, LPS) | &I i ( methyl thiazolyl
tetrazolium, MTT ) ( 2k 78 2 &), #i ZE K iy
( dexamethasone ) ( #FRTEAHF]) , NO #a il 7) & (32
“REYEARAF)

1.4 LWHZE

1.4.1 B 555 HEffIRARZE (40 k) Ve V)
WEJe , JeF 80% L3RI 3 d, B 80% F £, s 4
WIGRHI 3 Y, Bk 2 h, B G vk, & )T L Uik,
VOl VR 6 2 T RERR , 5 B B KV B (60 °C) Wi
BE,=H 0.65 kg,

X AT RE A JE AT o B A -
FE=(10:1.,5:1,1:1,0: 1)fEGEBN, 753 WM
ANFERAY A3 A Ay 11 g B #84> 97 g.C #
69 ¢ F1 D #B4r 263 ¢, D F/rRAAEPTHEE=6: 1
Ve, A5 E] D1 A D2 BASE 43, D1 &840 4
P« HEE=8 ¢ 1 P, W Tk 4 H B AR 45 A 3

1AW 5(40 mg) ;%F D2 #4K i Sephadex LH-20
WM €0 % R Y O O R i i A S - I EE =6 ¢
1~4 1 VB, RAFLE Y 4(200 mg) fLE Y 6
(25 mg) MALG Y 7(18 mg), C KK A
5 : WEE=30:1~20: 1~10 : 1 ZERFVEME, 155
C1.C2.C3 =AM Wiisr, C1 s p « W=
10 = 1 PEMEANH B 45 A 216 &9 1(65 mg) FI
2(42 mg) ;C3 H4r AN + HEE=30: 1~20: 1
FhBEVENG , 45 AR 25 9(16 mg) . B #4)
JHEDT : WEE=20: 1~10 : 1 BHJE VRN, FE5
25 3(35 mg) .8(26 mg) \10(15 mg) .11
(23 mg) 13(15 mg) ., A KK A MEE = 2
MR ME=40 : 1~30 : 1~20 : 1 SEEFyem, 15 304k
HY15(15 mg) LB 12(25 mg) FiL &) 14
(18 mg) , Hb k&Y 1-14 15 LA 1,
1.4.2 B4k A4 3F RAW 264.7 @0 5 04 % a
S MTT 85 (452020 ) K6 B4R Ak & 4 %
/NELE RN RAW 264.7 1% J1 8952 0, BUR A
T4, 8 A0 B vk B R B 2 T 2% 10° A4S, A
F 96 fLAR H, £ FL 100 pl., 7 37 °C 5% CO, K 7
o PR R 2 A0 M0 BE I A [R] vk BE 25 AR R 4
U URSEEE SR 24 h, AL 20 pL 5 MTT (5
mg - mL") 4 h J5 W EIEW, BALINA 150 pL
DMSO , 8 Y6 4R ¥ 10 min, 78 570 nm A& H Rk
FEAH
1.4.3 Griess &40 RAW 264.7 282 NO # 3k %
I LPS 5 S0 /NEUE WEZH L RAW 264.7 R ALY
PEM B S WP R T, R Griess 7] 2 (5 3k
KU NO i it (A% be 8 55 ,2013)  HUOR B4R K
W20 A, R 20 B v B Ry B T 11074 HE R
96 FLAR H, 7 40 BRI BE I A LI AAS ] ¥ 32 o
FESL LPS IZWIE 1 pg - mL" AR E R E
3ANESL, AREERE SR 24 b BUES 3R B3, 4% NO iR
R G UL FERE, M2 NO MR, bR {UFE
540 nm 0 7 W % B {E, 9255 204 iR GraphPad
Prism 7 A=Y GEH £ 8B 25006/ U I 41 i
RAW 264.7 #4EH + NO B iy 1C, fH

2 HER5HM
2.1 ZEHWEE

ka1 HEKAK, ESI-MS m/z: 673.3
[M+Na]*, 27K C,Hy0,0.' H NMR (600 MHz,
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Fig. 1

CD,0D) &: 5.35 (1H, d, J=12.0 Hz, gle-1),
5.32 (1H, br s, H-12), 2.52 (1H, s, H-18),
2.65 (1H, m, H-3), 1.35 (3H, s, CH,-27), 1.20
(3H, s, CH;-29), 0.98 (3H, d, CH,-25), 0.97
(3H, d, CH,-23), 0.92 (3H, d, J=9.0Hz, CH,-
30), 0.84 (3H, s, CH,-23), 0.75 (3H, s, CH,-
24) ; "C NMR (150 MHz, CD,0D)&; 42.5 (C-
1), 67.3 (C-2), 80.1 (C-3), 39.6 (C-4), 49.2
(C-5), 22.6 (C-6), 34.2 (C-7), 41.5 (C-8),
48.5 (C-9), 39.4 (C-10), 24.5 (C-11), 129.5
(C-12), 139.5 (C-13), 42.8 (C-14), 29.5 (C-
15), 26.5 (C-16), 48.5 (C-17), 55.2 (C-18),
73.5 (C-19), 43.0 (C-20), 27.3 (C-21) , 38.5
(C-22), 29.3 (C-23), 16.6 (C-24), 17.2 (C-
25), 19.3 (C-26), 24.8 (C-27), 178.5 (C-28),
27.2 (C-29), 17.7 (C-30), 95.6 (C-1"), 73.5
(C-2"),78.6 (C-3"),71.3 (C-4"),78.5 (C-5"),
62.5 (C-6'), Db L %4 5 CHR ( Yuan et al.,
2019) A —Z, B E AW 1 N RIBRT
&2 HEHAK, ESIMS m/z: 673.5
[M+Nal]*, 4+ FxXX K C,,Hy 0, H NMR (600
MHz, CD,0D) &: 5.35 (1H, d, J=12.0 Hz, gle-
1), 5.32 (1H, brs, H-12), 2.50 (1H, s, H-
18), 1.32 (3H, s, CH,-27), 1.28 (3H, s, CH,-

Chemical structures of compounds 1-14

29), 1.15 (3H, s, CH,-25), 1.05 (3H, s, CH;,-
23), 0.92 (3H, d, J=7.5 Hz, CH,-30), 0.80
(3H, s, CH,-26), 0.75 (3H, s, CH,-24);
“C NMR (150 MHz, CD,0D) §: 48.2 (C-1),
69.5 (C-2), 84.2 (C-3), 39.2 (C-4), 56.5 (C-
5), 19.7 (C-6), 34.0 (C-7), 41.5 (C-8), 48.6
(C-9), 40.6 (C-10), 24.8 (C-11), 129.5 (C-
12), 139.7 (C-13), 42.8 (C-14), 29.5 (C-15),
26.5 (C-16), 48.5 (C-17), 55.0 (C-18), 73.5
(C-19), 43.0 (C-20), 27.3 (C-21), 36.9 (C-
22),29.3 (C-23), 17.6 (C-24), 16.5 (C-25),
17.5 (C-26), 24.9 (C-27), 178.5 (C-28), 28.6
(C-29), 25.2 (C-30), 95.8 (C-1'), 73.6 (C-
2'), 78.2 (C-3"), 71.3 (C-4"), 78.5 (C-5'),
62.3 (C-6"), LLL%uds 5 Sk (22558 55,2008 )
FEAR B MO A Y 2 BT

a3 AR, ESI-MS m/z; 511.2
[M+Nal", >+ N C,, H; O,.,' H NMR (600
MHz, CD,0D) &: 5.30 (1H, br s, H-12), 3.91
(1H, brd, J=18.0 Hz, H-3), 3.31 (1H, overlop,
H-2), 2.50 (1H, s, H-18), 1.35 (3H, s, CH,-
27), 1.28 (3H, s, CH,-29), 1.18 (3H, s, CH,-
25), 0.98 (3H, s, CH,-23), 0.92 (3H, d, J=
10.5 Hz, CH,-30), 0.85 (3H, s, CH,-26), 0.75



9 QA RGLGRBRAMR A o KT R I TS 1535

(3H, s, CH;-24); "C NMR (150 MHz, CD,0D)
6:42.3 (C-1), 67.2 (C-2), 80.2 (C-3), 41.2
(C-4), 49.3 (C-5), 24.5 (C-6), 34.0 (C-7),
39.3 (C-8), 48.2 (C-9), 39.5 (C-10), 27.2 (C-
11), 129.3 (C-12), 140.0 (C-13), 42.8 (C-14),
29.5 (C-15), 26.5 (C-16), 48.5 (C-17), 55.0
(C-18), 73.5 (C-19), 43.0 (C-20), 19.2 (C-
21), 36.9 (C-22), 39.0 (C-23), 29.3 (C-24),
17.5 (C-25), 16.6 (C-26), 27.0 (C-27), 182.5
(C-28),24.9 (C-29), 16.9 (C-30), VI ¥
SCHR (X272 5245, 2013) JEA — 2 B et 59 3

ka4 BEAKEAE, ESI-MS m/z: 840.6
[M-H]™, 473Xk C,, H, 0,.,' H NMR (600
MHz, CD,0D) 6. 4.45 (d, H-la), 3.96 (dd, H-
2a), 3.48 (m, H-3a), 3.83 (m, H-4a), 3.95
(m, H-5a), 3.15(d, H-6a), 5.08 (d, H-1b),
4.03 (dd, H-2b), 3.45 (m, H-3b), 3.85 (m, H-
4b), 3.22 (d, H-5b), 4.63 (d, H-1¢), 3.94 (m,
H-2¢), 3.46 (m, H-3¢), 3.75 (m, H-4c), 3.25
(d, H-5¢), 4.85 (br s, H-1d), 4.05 (dd, H-
2d), 3.43 (m, H-3d), 3.73 (m, H-4d), 3.35
(d, H-5d), 4.83 (brs, H-le), 4.05 (dd, H-2e),
3.46 (m, H-3e), 3.73 (m, H-4e), 3.30 (brs, H-
Se), 4.50 (d, H-1f), 3.92 (dd, H-2f), 3.56 (m,
H-3f), 3.60 (m, H-4f), 3.35 (d,H-5f); "C NMR
(150 MHz, CD,0D)é: 99.5 (C-la), 84.2 (C-
2a), 69.8 (C-3a), 69.5 (C-4a), 76.5 (C-5a),
60.5 (C-6a), 94.2 (C-1b), 83.1 (C-2b), 76.3
(C-3b), 66.0 (C-4b), 62.5 (C-5b), 91.3 (C-lc),
83.1 (C-2¢), 74.6 (C-3c), 64.9 (C-4c), 62.6 (C-
5¢), 98.5 (C-1d), 78.4 (C-2d), 73.8 (C-3d),
65.0 (C-4d), 62.6 (C-5d), 103.5 (C-le), 78.1
(C-2e), 73.1 (C-3e), 72.0 (C-4e), 64.5 (C-3e),
105.5 (C-1f), 77.3 (C-2f), 71.2 (C-3f), 63.8 (C-
4f), 63.5 (C-5f), LI 5 3CHk (I et al.,
2014) Fe A — 2, W E WILE W 4 N B-D-
glucopyranosyl-( 2a — 1b ) -2a-0-8-L-arabinopyranosyl-
(2b—1c¢) -2b-0-B-L-arabinopyranosyl-( 2c—1d ) -2c-0-3-
L-arabinopyranosyl- (2d— le )-2d-0-3-L-arabinopyrano-
syl-(2e—1f) -2e-0-B-L-arabinopyranoside,

a5 WA, ESI-MS m/z: 289.2 [ M-
H]", 41k C3H,,0,.'H NMR (600 MHz, CD,0D)

8. 8.03 (4H, s, OHx4), 4.55 (1H, d, J=10.5 Hz, H-
2), 595 (1H, d, J =2.25 Hz, H-6), 601 (1H, d, J=
2.25 Hz, H-8), 6.91 (IH, br s, H-2"), 6.75 (1H, br
d, J=12Hz, H-5'), 6.81 (1H, d, J=12 Hz, H-6),
4.05 (1H, br s, OHx3); ®C NMR (150 MHz, CD,0D)
5: 825 (C-2), 682 (C-3), 28.5 (C-4) , 1573 (C-5),
95.6 (C-6), 157.2 (C-7), 95.2 (C-8), 157.0 (C-9),
99.8 (C-10), 132.0 (C-1"), 115.5 (C-2"), 145.4 (C-
3'), 1453 (C-4'), 115.3 (C-5'), 119.3 (C-6'), LI I
BRSSOk (B 75 % ,2020) FEAA— B, S e B
5 MILAR.

& 6 B EE S, ESI-MS m/z: 919.5
[2M+Na]*, 4 F X~ C,yH,0,,,' H NMR (600
MHz, DMSO-d,) &: 7.55 (1H, s, H-5), 7.72
(1H, s, H-5"), 3.95 (3H, s, -OCH;), 5.00
(1H, d, J=14 Hz, H-1");"C NMR (150 MHz,
DMSO-d,)6: 113.2 (C-1), 141.5 (C-2), 140.1
(C-3), 152.4 (C-4), 111.3 (C-5), 111.3 (C-6) ,
158.7 (C-7), 114.1 (C-1"), 141.7 (C-2"), 135.5
(C-3"), 146.5 (C-4"), 107.3 (C-5"), 111.4 (C-
6'), 158.5 (C-7"), 60.9 (C,-OCH,), 102.5 (C-
1"), 72.5 (C-2"), 75.3 (C-3"), 69.2 (C-4"),
65.1 (C-5"), LA &5 3CHk (FL4 L% ,2009)
FEAR —F W ENE W 6 4 3-O-methylellagic
acid-4'-0-B-D-xylopyranoside,

G 7 EAEAE S, ESI-MS m/z: 461.2
[M-H]", 4+ Fx N C,H, 0, '"H NMR (600 MHz,
DMSO-d,) &: 7.48 (1H, s, H-5), 7.60 (1H, s,
H-5'), 3.95 (3H, s, -OCH,), 5.42 (1H, s, H-
1"); "C NMR (150 MHz, DMSO-d,) &: 107.3
(C-1), 140.1 (C-2), 136.2 (C-3), 146.5 (C-4),
111.3 (C-5), 111.5 (C-6), 158.7 (C-7), 114.1
(C-1"), 141.7 (C-2"), 141.6 (C-3"), 152.6 (C-
4"y, 111.6 (C-5"), 113.0 (C-6'), 158.5 (C-7"),
60.9 (C,-OCH,), 100.3 (C-1"), 70.2 (C-2"),
70.5 (C-3"), 71.5 (C-4"), 69.8 (C-5"), 17.8
(C-6"), DL E%dE 5 SCHK (Guan et al., 2007 )
AR—F, M EALE Y T N 3-0-methylellagic acid-
4'-0-a-L-rhamnopyranoside ,

k&Y 8 HEMAK, ESI-MS m/z: 511.3
[M+Na]*, 2+ FX K C,y HgO,."' H NMR ( 600
MHz, CD,0D) 6. 5.20 (1H, br s, H-12), 4.38
(1H, m, H-2), 3.41 (1H, overlop, H-3), 2.48
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(1H, s, H-18), 1.28 (3H, s, CH,-27), 1.06
(3H, s, CH,-29), 0.92 (3H, s, CH,-25), 0.88
(3H, s, CH;-23), 0.68 (3H, s, CH,-26) ,0.82
(3H, d, J=10.5 Hz, CH,-30), 0.65 (3H, s,
CH,-24);”C NMR (150 MHz, CD,0D) &; 47.5
(C-1), 67.2 (C-2), 82.5 (C-3), 38.9 (C-4),
55.2 (C-5), 18.4 (C-6), 32.4 (C-7), 40.0 (C-
8), 46.8 (C-9), 38.7 (C-10), 23.5 (C-11),
127.0 (C-12), 138.9, (C-13), 41.5 (C-14),
28.3 (C-15), 25.6 (C-16), 47.3 (C-17), 53.5
(C-18), 71.8 (C-19), 41.6 (C-20), 26.1 (C-
21), 37.5 (C-22), 29.2 (C-23), 16.5 (C-24),
16.4 (C-25), 18.4 (C-26), 24.2 (C-27), 179.2
(C-28), 26.7 (C-29), 17.4 (C-30), VI %Y
SCHlk (75 A AL, 2003) B — 2, s e ik A
Y 8 WZER KR,

&YW 9 HE kAR, ESI-MS m/z: 479.4
[M+Nal*, 2 73N C,, H, O, H NMR (600
MHz, CDCl,) 8: 4.65 (1H, br s, H-29a), 4.52
(1H, s, H-29b), 3.10 (1H, dd, J=11.2Hz, H-
3), 1.65 (3H, s, H-30), 0.95 (3H, s, H-23),
0.86 (3H, s, H-26), 0.78 (3H, s, H-25), 0.68
(3H, s, H-24); “C NMR (150 MHz, CDCI,) 8
38.5 (C-1), 27.2 (C-2), 79.3 (C-3), 38.5 (C-
4), 552 (C-5), 17.9 (C-6), 34.5 (C-7), 40.5
(C-8), 50.3 (C-9), 37.2 (C-10), 22.5 (C-11),
25.7 (C-12), 37.3 (C-13), 43.0 (C-14), 27.2
(C-15), 32.2 (C-16), 57.8 (C-17), 45.5 (C-
18), 49.6 (C-19), 149.7 (C-20), 29.0 (C-21),
37.5 (C-22), 27.5 (C-23), 15.2 (C-24), 16.0
(C-25), 16.2 (C-26), 15.2 (C-27), 181.2 (C-
28), 109.2 (C-29), 19.5 (C-30), WA E%HES X
#ik ( Simin et al., 2007) 3EA — 3, M EEY 9
HHEARTR .

&% 10 FH @K K, ESI-MS m/z: 495.3
[M+Nal*, 2+ 73N C,, H, 0, H NMR ( 600
MHz, CD,0D) &: 5.33 (1H, br s, H-12), 3.15
(1H, overlop, H-3), 3.10(1H, s, H-18), 1.28
(3H, s, CH,-27), 1.06 (3H, s, CH;-29), 0.92
(3H, s, CH,-25), 1.02 (3H, s, CH,-23), 0.98
(3H, s, CH,-30), 0.78 (3H, s, CH,-26), 0.82
(3H, s, CH,-24);”C NMR (150 MHz, CD,0D)
5:38.5 (C-1), 26.8 (C-2), 78.6 (C-3), 38.5

(C-4), 55.5 (C-5), 18.4 (C-6), 32.8 (C-7),
39.5 (C-8), 47.6 (C-9), 37.2 (C-10), 23.9 (C-
11), 123.5 (C-12), 143.5 (C-13), 41.5 (C-14),
28.3 (C-15), 27.5 (C-16), 45.5 (C-17), 44.2
(C-18), 81.3 (C-19), 34.9 (C-20), 28.5 (C-
21), 32.8 (C-22), 27.6 (C-23), 15.1 (C-24),
14.5 (C-25), 16.6 (C-26), 24.2 (C-27), 181.2
(C-28), 27.5 (C-29), 24(C-30), VI E¥IE S X
ik (Xiao et al., 2011) FeAR —F(, HEELEGY 10
bl spinosic acid ,

k&% 11 HEK KR, ESI-MS m/z: 511.1
[M+Nal]*, 2 T3 & C, H, O,.' H NMR ( 600
MHz, CD,0D) &: 5.30 (1H, br s, H-12), 3.95
(1H, brd, J=16.5 Hz, H-3), 3.63 (1H, m, H-
2),2.48 (1H, s, H-18), 1.28 (3H, s, CH,-27),
1.15 (3H, s, CH,-29), 1.01 (3H, s, CH,-25),
0.96 (3H, s, CH,-23), 0.92 (3H, d, J=10.5
Hz, CH,-30), 0.78 (3H, s, CH,-26), 0.76 (3H,
s, CH;-24); “C NMR (150 MHz, CD,0D) 6:
47.5 (C-1), 69.5 (C-2), 84.2 (C-3), 40.5 (C-
4),56.5 (C-5), 19.3 (C-6), 33.8 (C-7), 40.5
(C-8), 48.1 (C-9), 39.0 (C-10), 23.9 (C-11),
124.5 (C-12), 140.1 (C-13), 42.5 (C-14), 29.2
(C-15), 29.4 (C-16), 46.1 (C-17), 45.3 (C-
18), 82.4 (C-19), 34.0 (C-20), 29.2 (C-21),
36. (C-22),28.7 (C-23), 17.6 (C-24), 16.8 (C-
25), 17.4 (C-26), 24.9 (C-27), 182.4 (C-28),
28.5 (C-29), 24.6(C-30) , DI %04 5 Sk (3K
KELAE,2005) A -8, M EEhEY 11 K
arjunic acid,

k&Y 12 HE f, ESI-MS m/z: 437.5
[M+Na]", 20+ K& C,H,,0.,' H NMR (600
MHz, CDCl,) &: 5.15 (1H, s, 6-H), 6.81 (1H,
d, J=12.0 Hz, H-3), 0.85 (7H, d, J=6.9 Hz,
H-2, H-26, H-9), 0.75 (1H, d, J=6.4 Hz, H-
27); “C NMR (150 MHz, CDCI,) §: 37.4 (C-1),
29.8 (C-2), 71.5 (C-3), 42.2 (C-4), 141.1 (C-
5), 121.7 (C-6), 31.3 (C-7), 32.5 (C-8), 50.3
(C-9), 36.5 (C-10), 21.3 (C-11), 39.5 (C-12),
42.5 (C-13), 56.6 (C-14), 24.4 (C-15), 28.5
(C-16), 56.2 (C-17), 12.1 (C-18), 19.5 (C-
19), 36.3 (C-20), 18.5 (C-21), 34.1 (C-22),
26.2 (C-23), 46.0 (C-24), 29.2 (C-25), 19.6
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(C-26), 19.1 (C-27), 23.2 (C-28), 11.8 (C-
29) . VA - %dE 5 S0k (A A, 2020) AR — 2L,
WS b B 12 R B-4 9

EW 13 HEWm K, ESI-MS m/z; 599.7
[M+Nal]*, 4+ F X~ C;H,0,, '"H NMR (600
MHz, DMSO-d,) 8: 5.35 (1H, br s, H-6), 4.56
(1H ,d, J=15 Hz ,H-1"); "C NMR (150 MHz,
DMSO-d,) 8: 37.6 (C-1), 30.3 (C-2), 78.3 (C-
3),39.2 (C-4), 141.1 (C-5), 122.2 (C-6),
32.3 (C-7), 32.1 (C-8), 50.3 (C-9), 36.5 (C-
10), 21.3 (C-11), 39.5 (C-12), 42.6 (C-13),
56.5 (C-14), 24.6 (C-17), 12.3 (C-18), 19.2
(C-19), 36.5 (C-20), 19.0 (C-21), 34.3 (C-
22),26.3 (C-23), 46.3 (C-24), 29.5 (C-25),
19.6 (C-26), 19.6 (C-27), 23.5 (C-28), 12.3
(C-29), 102.5 (C-1"), 75.3 (C-2"), 78.6 (C-
3"), 71.8 (C-4"), 78.2 (C-5"), 62.5(C-6"), LI
RS SCER (B R ME AR 2005) FEAR— L,
AL GW 13 S B-HHE MY,

&Y 14 R, ESI-MS m/z: 429.3
[M-H]", 4= C,0H,,0,,'H NMR (600 MHz,
CDCl,) §: 2.58 (2H, t, J=10.2 Hz, H-4), 2.12
(3H, s, H-7a), 2.06 (6H, s, H-5a, H-8a), 1.73
(2H, m, H-3), 1.25 (3H, s, H-2a), 0.86 (3H,
d, J=10.2 Hz, H-12"a), 0.86 (3H, d, J=10.2
Hz, H-13'), 0.83 (3H, d,/=9.6 Hz, H-4'a),
0.82 (3H, d, J=9.6 Hz, H-8'a); “C NMR (150
MHz, CDCl,) 8:145.6 (C-9), 144.5 (C-6),
122.5 (C-8), 121.2 (C-7), 118.5 (C-5), 117.3
(C-10), 74.5 (C-2), 39.6 (C-1"), 39.4(C-11"),
37.5(C-3"), 37.4(C-5"), 37.4(C-7"), 37.3(C-
9'), 32.6(C-4"), 32.6(C-8"), 31.5(C-3), 27.9
(C-12"), 24.5 (C-10"), 24.4 (C-6"), 23.8 (C-
2a), 22.5 (C-12'a), 22.6 (C-13"), 21.2 (C-2"),
20.5 (C-4), 19.7 (C-4'a), 19.6 (C-8'a), 12.3
(C-7a), 11.5 (C-8a), 11.2 (C-5a), VA %I
SCHR (Kyeong et al., 2013) JEA —2, b 59 14
Y5 5E A a-tocopherol ,

& W 15 R R, ESI-MS m/z: 389.4
[M+Nal", 4+ F3Uk C, H,,.'H NMR (600 MHz,
CDCl,) 8: 1.25 (54H, m, H-2~25), 0.88 (6H,
t, J=8.4Hz, H-1, 26); “C NMR (150 MHz,
CDCLy) &; 14.1 (C-1, 6), 22.7 (C-2, 25), 29.5

(C-5,22),29.5 (C-6~C-21), 31.9 (C-3, 4).
DL B 5 SOk (rE RS, 2015) FEAR — 2, ik
B 15 K5 IE oSk

2.2 BRI & WX RAW 264.7 40 A& 51220

FE 2 ATAL 528 XAt 1-
7<50 pmol + L, 4 fiE 76 S35 K F 90% . L4
SR RIS RS PR <50 pmol - L, X
/NEREL WA D RAW 264.7 40 i JC U @ 4k, it
FRATE G W 1) Fe = W BE R 50 wmol - L' AT R
2.3 B &% RAW 264.7 48 A NO B AL B0
A1)

ARSI R LPS U5 5 19 B 40 i k) 44 Sk
RAEFEHY R Griess P K 40 i 3%+ NO 1
BRI . S5 90 7 0ff DR 25 4 Wk B2 % &4t L O ) e
PENE 00T S 47, 75 W) 25 3 BB P PR A 45 2R 2
RAW 264.7 4l % %) LPS ¥ 5 , & H B« RAE
ANEERA T R R IAR E I F NO, H Bl 3 AT,
LPSHI /5 NO Bt F m TS H4AH (P<
0.001) , RWIER LT, 5 LPS AL, L&
1-7 fEW ¥ 3.125.6.25.12.5,25 .50 wmol - L’
FIH 2E K A AE R JE 0.39.1.56.6.25,.25, 100
pmol « L7 Z&F T AT AR NO Bl , H 2 57 &
WBIOC &R, B AE Y 1-7 Al ZE K FATE
AH VR B2 1 1C 5 B AT 11, H6F B 1Y 1C 5 8 43 1)
g 25.07.24.56,17.65.9.87.16.67,40. 83,
34.98 22.46 wmol - L', H1 itk Al i AL 5% 3 4.
5 A BAF R IRAMT R G M IS T b SRS B A
P1.2.6.7 KI—EHRIGNE,

3 Wi 4 %

BT TE NI FAR ZE T AL 00 B 4 15 A
Yy, AR IR =028 (7 ) BRAERRIE (2 1) L
WEZE(24) EEAZE (1A SRR (L A) (2]
)RR (LAY o Hp fea 4.6.7 HE
WHIZL oy B 2, e BUR 224022 o
FIZH B SR (LS 1.2) R, 2
A=A S WA EE 2R SRR 0.075%

FROGR 25 7E B R TT 9 AE PR o A 45 3
FAEN, B Z 0y 2 WA 208 R P TR 9 4
YER . RG2S RIBAE BN 4 B2 IR e o 8 HAE R
[l 28, MEEP 1.2 3 iR
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