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Abstract; To investigate the constituents of Rosa laevigata fruits and their anti-inflammatory activities, the ethyl acetate
fraction of its ethanol extract was separated by silica gel column chromatography and semi-preparative HPLC. The

isolated compounds were characterized by MS and NMR. Selected triterpenoids were tested for anti-inflammatory
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activities by measuring nitrix oxide (NO) production inhibition in lipopolysaccharide ( LPS)-stimulated RAW264.7
macrophages. The results were as follows: (1) Nineteen compounds were isolated and identified from the ethyl acetate
fraction, they were 2a,3¢, 19a-trihydroxy-28-norurs-12-ene (1), euscaphic acid (2), la,28,38,19a-tetrahydroxyurs-
12-en-28-oic acid (3), 2a,3a, 19a, 23-tetraydroxyurs-12-en-28-oic acid (4), 2«, 3B, 19a, 23-tetrahydroxyurs-12-en-
28-oic acid (5), niga-ichigoside F1 (6), hyptaic acid B (7), tiliroside (8), anemarrhenoside B (9), evofolin B
(10) , taxifolin (11), aspergillus triazolate A (12), methyl elaidate (13), oleic acid (14), 10-eicosenoic acid (15) ,
erucylamide (16), 9 ( Z)-octadecenamide (17), microphyllose A (18), inotodisaccharide (19). Among them,
compounds 7, 9, 10, 12, 13, 15-19 represented the first occurrence in the genus Rosa, and Compound 1 was reported
for the first time from Rosa laevigata. (2) Anti-inflammatory activity tests showed that all tested triterpenoids except
Compound 1 significantly inhibited NO production. Compounds 4, 5 and 6 exhibited IC,, values of (6.76+1.02),
(11.36+0.39) and (11.53+2.08) pmol - L', respectively, with activities superior to or comparable to the positive
control aminoquanidine hydrochloride. This study enriches the chemical constituents of R. laevigata fruit, identifies

triterpenoids as its primary anti-inflammatory active components, and provides a scientific basis for the material

foundation of its anti-inflammatory activity and further development and utilization.
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1116A VR HIKE R4 ( H AR 3L A A |
FTAER (M ERESSFERGRAF) , BOWK
i T IRHL B WA (18 E SUAR RS H] ), LRH-250 4B
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WEABRNT) , AR 24 B bR A (F L
Tecan A H]) , LC-3000 - il #5440 €215 ( Ik 50 41
FrEERE A R A F) s Ak @ P RS
B FHEE (95% B — B L AN (R HETT & 45 41
TR TAHMBRA A, 2Bk (80 ~ 100 H, 200 ~
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)] PBS R Eh 52 b (R PG A% 3 B A Ay
R H AT
1.3 REFSEH
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K85 : 15, V/V) 4lifbi3 &9 3(5.2 mg) ;R10 H
gAY 2(123.3 mg) LAY 4(117.1 mg) ;
R11 & AR P AE (FFEE-K 80 @ 20, V/V) 154k4&
Y 8(8.1 mg) L&YW 11(114.2 mg) AbE Y 14
(5.8 mg) MEW 15(4.5 mg) ;R12 L AH P IEAE
(HIE-7K 70 : 3095 : 5, V/V) 1554 5(7.1
mg) MG 9(28.5 mg) AEH 12(3.3 mg) ;R16
28 RO R EAE (H EE-7K 70 = 30—80 : 20, V/V) 15
&M 19(1.5 mg) ; R17 B 45 FHELE W 16(1.5
mg) 17 (1.5 mg) ; R18 £ L A JE A ( F B - K
90 : 1070 : 30, V/V)#31kE5 % 6(180.4 mg) .1k
H97(8.2 mg) LAY 18(60.0 mg)
1.4 R FEHENE

ARSI 1k B I A0 I RAW264. 7 1 41 g 45
SR HIIg 2 8% (lipopolysaccharide , LPS) 1 i A< 52
55 i35 F ) 38 3 A I — 4R {6 A (nitric oxide , NO)
A BT A A W BT R B . R A DL R T
1.0x 10°/™ it % B F2 /b 1) 96 FLMR (4541 90 wl) , %
F2 12 h HLNGRE . BB LA 10 wL FE 5
[ B DA Wl R £ 2% ¥ % ( phosphate buffered saline ,
PBS) by B X B, 22 i JDC 3k 15 46 Shy B4 %o R, ik
AREFRAERR R 2 h J5BUH , BFLIA 10 pL LPS %
W10 wg - mL™") DA A B, 55 58— 20 i 2
LPS fE Ry as FAxt B 96 FLAR B T 3240 rh dk 2k
W 24 h, (iR T KA, R HRE, NEEAL
/NI 60 L B WS, % 2 55— 96 L
Mo INEEARFR Griess i, £ 540 nm 3% K AL &
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2 HERH A

2.1 BHEE

a1 BHEBmAKR, 7 FH CuH,0,,
"H NMR (500 MHz, CD,0D) &: 5.30(1H, t, J=
3.7 Hz, H-12), 3.94(1H, s, H-2), 3.41(1H, d,
J=9.4 Hz, H-3), 2.50(1H, s, H-18), 1.35(3H,
s, H-27), 1.20(3H, s, H-26), 0.99(6H, s, H-
23, H-24), 0.93(3H, d, J=5.7 Hz, H-30), 0.87
(3H, s, H-25), 0.79(3H, s, H-29).,°C NMR
(126 MHz, CD,0D) &: 39.47(C-1), 67.17 ( C-
2), 73.60 (C-3), 39.38(C-4), 55.10 (C-5),
19.28(C-6), 34.07(C-7), 42.74(C-8) , 43.10( C-
9), 39.03(C-10), 24.91(C-11), 129.36(C-12),
140.10 (C-13), 43.10(C-14), 27.30 (C-15),
26.61(C-16), 41.26(C-17), 55.10(C-18), 80.12
(C-19), 42.50(C-20), 27.06(C-21), 39.47(C-
22), 29.58(C-23), 22.44(C-24), 16.60(C-25),
17.54(C-26), 24.71(C-27), 29.23(C-29), 16.87
(C-30) , X5 3CHk ( Pathak et al.,2004) i %4 4
AR, R ZE B YN 2a, 3a, 19a-—F2
HE-28- K P5-12-4

ka2 HEBK, 7 FNH CHL0;,
"H NMR (500 MHz, CD,0D) &; 5.30(1H, t, J=
3.5 Hz, H-12), 3.93(2H, ddd, J=12.0, 4.0, 2.9
Hz, H-2, H-3), 1.35(3H, s, H-27), 1.20(3H,
s, H-26), 0.99(6H, s, H-23, H-24), 0.93(3H,
d, J=6.0 Hz, H-30), 0.87(3H, s, H-25), 0.80
(3H, s, H-29),"C NMR (126 MHz, CD,0D) §&:
39.29(C-1), 67.00(C-2), 73.48(C-3), 39.21(C-
4), 54.98 (C-5), 19.12(C-6), 33.91(C-7),
42.57(C-8), 42.92(C-9), 38.91(C-10), 24.75
(C-11), 129.11(C-12), 140.00 ( C-13), 42.32
(C-14), 27.17(C-15), 26.49(C-16), 41.09( C-
17), 54.98(C-18), 79.95(C-19), 42.57(C-20),
26.92(C-21), 39.29(C-22), 29.44(C-23), 22.28
(C-24), 16.44(C-25), 17.42(C-26), 24.54( C-
27), 180.63 (C-28), 29.07 (C-29), 16.70 ( C-
30) o X5 SCHK (X5 4, 2006) H s BN kAR —
B, W AL B Y R R
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a3 HEBAR, 5T H CyHg 040
"H NMR (500 MHz, CD,0D) &: 5.29(1H, t, J=3.8
Hz, H-12), 3.64(1H, dd, J=9.6, 3.3 Hz, H-3),
1.42(1H, d, J=6.2 Hz, H-18), 1.36(3H, s, H-
27), 1.20(3H, s, H-26), 1.01(3H, s, H-23),
0.97(3H, s, H-24), 0.93(3H, d, J=6.7 Hz, H-
30), 0.89 (3H, s, H-25), 0.80 (3H, s, H-29),
C NMR( 126 MHz, CD,0D) &; 81.27(C-1), 71.84
(C-2), 73.58(C-3), 38.95(C-4), 54.97(C-5),
19.43(C-6), 34.20(C-7), 43.06(C-8), 44.35(C-
9), 42.54(C-10), 24.93(C-11), 130.67(C-12),
138.84(C-13), 41.81(C-14), 29.08( C-15), 27.05
(C-16), 38.91(C-17), 54.97(C-18), 80.70 ( C-
19), 42.54(C-20), 27.29(C-21), 39.01(C-22),
29.66(C-23), 22.37(C-24), 17.74(C-25), 19.43
(C-26), 26.63(C-27), 182.28 (C-28), 28.27(C-
29), 12.94(C-30) , X 53CHk( Yong et al.,2015) H
FE R S AR — 30, U 2 i BN 1, 28, 38,
190- VU F2 H B 75 - 12475 -28-F1R

EW 4 AR, 5 FRH CyHyg O,
"H NMR(500 MHz, CD,0D) &; 5.31(1H, t, J=3.4
Hz, H-12), 3.88(1H, s, H-2), 3.61(1H, d, J=
2.7 Hz, H-3), 3.55(1H, d, J=10.8 Hz, H-23a),
3.40(1H, d, J=11.0 Hz, H-23b), 2.58 (1H, td,
J=13.2, 4.7 Hz, H-18), 2.51(1H, s, H-19), 1.36
(3H, s, H-27), 1.20(3H, s, H-26), 1.02(3H, d,
J=4.4 Hz, H-24), 0.94(3H, d, J=6.6 Hz, H-30) ,
0.80 (6H, d, J=7.8 Hz, H-25, H-29)."” C NMR
(126 MHz, CD,0D) &; 39.14(C-1), 67.25(C-2),
73.62(C-3), 39.05(C-4), 55.13(C-5), 19.11(C-
6), 33.70(C-7), 42.75(C-8), 44.19(C-9), 42.52
(C-10), 24.92(C-11), 129.28(C-12), 140.08( C-
13), 42.21(C-14), 27.31(C-15), 26.62(C-16),
41.14(C-17), 55.13(C-18), 78.76 (C-19), 43.10
(C-20), 27.08 (C-21), 39.14(C-22), 71.33(C-
23), 29.58(C-24), 16.60(C-25), 17.58(C-26),
24.73(C-27), 182.02(C-28), 29.58(C-29), 17.23
(C-30), IX53CHR (X5 ,2006) A FE A —
/M EIZEE YN 2a, 3a, 19a, 23-PUF D,
Ih-12-475-28-1%

EWs HEKMK, 5 FH CuH,L040
"H NMR (500 MHz, CD,0D) &: 5.30(1H, t, J=
3.7 Hz, H-12), 3.70(1H, td, J=10.6, 4.7 Hz,

H-38), 3.51(1H, d, J=11.1 Hz, H-23a), 3.27
(1H, d, J=11.0 Hz, H-23b), 2.57(1H, d, J=
13.4, 4.7 Hz, H-18), 2.51(1H, s, H-19), 1.20
(3H, s, H-27), 1.03(3H, d, J=4.6 Hz, H-30),
1.00~0.88(6H, m, H-29, H-26), 0.79(3H, d,
J=14.2 Hz, H-24), 0.70(3H, s, H-25) .”C NMR
(126 MHz, CD,0D) &: 39.53(C-1), 73.95(C-
2), 78.66 (C-3), 39.38(C-4), 55.46(C-5, C-
18), 19.57(C-6), 33.90(C-7), 43.08(C-8),
48.25(C-9), 39.35(C-10), 24.93(C-11), 129.56
(C-12), 140.53(C-13), 43.43(C-14), 29.93(C-
15), 27.65(C-16) , 48.58(C-17), 82.84(C-19),
44.47(C-20), 27.42(C-21), 38.95(C-22), 70.05
(C-23), 14.20(C-24), 17.85(C-25), 17.90( C-
26), 25.22(C-27), 182.00 (C-28), 29.02 ( C-
29), 16.94(C-30), X 5 SCHk (8 &5, 2008)
MR A — 3, S IR B 2, 3B,
19a, 23-PU¥EHE 5551245 -28 1R .

tkame WOk K, TN CiHy0,,
'"H NMR (500 MHz, CD,0D) &: 5.24~5.19( 1H,
m, H-12), 5.14(1H, d, J=8.1 Hz, H-1"), 3.57
(2H, dd, J=11.5, 4.8 Hz, H-23a, H-23b), 1.26
(3H, s, CH;), 1.07(3H, s, CH,), 0.89(3H, s,
CH,), 0.82(3H, d, J=3.1 Hz, H-29), 0.62(3H,
d, J=15.1 Hz, H-30), 0.52(3H, s, CH,),
"C NMR (126 MHz, CD,0D) §: 39.53 (C-1),
69.80(C-2), 78.67(C-3), 43.94(C-4), 56.50( C-
5), 19.43(C-6), 33.12(C-7), 41.25(C-8),
51.63(C-9), 38.95(C-10), 24.93(C-11), 129.56
(C-12), 140.08(C-13), 46.43(C-14), 25.65(C-
15), 27.65(C-16), 50.36(C-17), 55.19(C-18),
84.76(C-19), 50.33(C-20), 27.42(C-21), 38.95
(C-22), 80.81(C-23), 22.88(C-24), 17.90( C-
25), 17.85(C-26), 25.40(C-27), 184.73 (C-
28), 35.56(C-29), 16.94(C-30), 103.22(C-1"),
76.59(C-2"), 86.74(C-3"), 85.87(C-4"), 81.41
(C-5"), 62.34(C-6") , X53CHK(Li et al.,2009)
R B B AR — B, B AR A W o RIALHT FL,

EW T HOaKBK, 5T 8 CH, O,
'"H NMR (500 MHz, CD,0D) &§: 5.19(1H, t, J=
3.7 Hz, H-12), 3.64~3.55(1H, m, H-3), 3.41
(1H, d, J=11.1 Hz, H-23a), 3.26(1H, d, J=
9.5 Hz, H-2), 3.17(1H, d, J=11.0 Hz, H-23b) ,
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2.41(1H, s, H-18), 1.25(3H, s, CH,;), 1.10
(3H, s, CH;), 0.93(3H, d, J=4.6 Hz, H-30),
0.83(3H, d, J=6.6 Hz, H-29), 0.70(3H, s,
CH,), 0.60(3H, s, CH;),"”C NMR (126 MHz,
CD,0D) 8. 39.04(C-1), 73.60(C-2), 78.28(C-
3), 39.00(C-4), 55.11 (C-5), 19.22(C-6),
33.55(C-7), 42.73(C-8), 48.21(C-9), 39.00( C-
10), 24.88 (C-11), 129.21(C-12), 140.19(C-
13), 43.09(C-14), 27.30(C-15), 26.61(C-16) ,
47.90(C-17), 55.11(C-18), 69.71(C-19), 44.13
(C-20), 27.07(C-21), 41.07(C-22), 66.38(C-
23), 13.86(C-24), 16.60(C-25), 17.50(C-26),
24.76 (C-27), 182.44 (C-28), 29.59(C-29),
17.55(C-30) , X5 CHk ( Zhou et al., 1992) A H)
Bl A — 2, MO AL A W) hyplaic acid B,
a8 WO AR, TN CHL0,,
'"H NMR (500 MHz, CD,0D) §: 8.04~7.96(2H,
m, H-2', H-6'), 7.40(1H, d, J=15.9 Hz, H-
7"), 7.30(2H, d, J=8.5 Hz, H-3", H-5"), 6.80
(4H, dd, J=11.0, 8.5 Hz, H-3', H-5', H-2", H-
6"), 6.30(1H, s, H-8), 6.14~6.02(2H, m, H-
6, H-8"), 5.23 (1H, d, J=7.5 Hz, H-1"),
“C NMR( 126 MHz, CD,0D) &; 158.24(C-2),
135.01(C-3), 179.18(C-4), 162.74(C-5), 99.95
(C-6), 166.08(C-7), 94.72(C-8), 159.10(C-
9), 105.33(C-10), 122.54(C-1"), 132.02 (C-
2"), 116.61 (C-3"), 161.33(C-4"), 116.61 (C-
5"), 132.02(C-6"), 103.84 (C-1"), 75.53 (C-
2"y, 77.82(C-3"), 71.53(C-4"), 75.61(C-5"),
64.13 (C-6"), 126.89 (C-1"), 131.00 ( C-2"),
116.85(C-3"), 161.01 (C-4"), 116.85(C-5"),
131.00 (C-6"), 146.38 (C-7"), 114.54 (C-8"),
168.62(C-9") . X 53K (Chen et al.,2009) 1
Bt He A — B SO E A G Y O AR
&9 HEBK, 7R CyH O,
"H NMR (500 MHz, CD,0D) §: 5.33(1H, d, J=
5.5 Hz, H-5), 4.37(1H, d, J=7.8 Hz, H-1"),
3.81(1H, dd, J=10.9, 2.9 Hz, H-6"a), 3.70
(1H, dd, J=13.0, 5.0 Hz, H-6'b), 0.98(3H, s,
CH,), 0.89(3H, d, /J=6.4 Hz, CH,), 0.82(3H,
d, J=7.5 Hz, CH,), 0.81~0.79(3H, m, CH,),
0.78 (3H, d, J=6.8 Hz, CH,), 0.66(3H, s,
CH,) ."”C NMR (126 MHz, CD,0D) &; 37.69 ( C-

1), 30.06 (C-2), 77.00 (C-3), 39.05(C-4),
40.20(C-5), 29.97(C-6), 28.62(C-7), 34.35(C-
8), 50.66(C-9), 36.55(C-10), 21.46(C-11),
32.32(C-12), 42.73(C-13), 56.48(C-14), 24.65
(C-15), 26.45(C-16), 57.20(C-17), 12.15(C-
18), 19.99(C-19), 46.31(C-20), 19.22(C-21),
122.44 (C-22), 140.80(C-23), 23.44(C-24),
29.56 (C-25), 19.57 (C-26), 19.03 ( C-27),
101.57(C-1"), 74.04(C-2"), 76.42(C-3"), 70.72
(C-4"),77.00(C-5"), 62.21(C-6"), X5 CHk
(van Khany et al.,2019) (1) 58 A — 2, B
FEZAEY LR B,

&Y 10 wmaEamR, X8 C,H 0
'"H NMR (500 MHz, CD,0D) &: 7.59(1H, s, H-
2), 7.53(1H, s, H-6"), 6.89(1H, s, H-5), 6.73
(1H, s, H-5"), 4.74(1H, s, H-8), 4.23(1H, s,
H-7), 3.60~3.57(2H, m, H-9), 3.51(3H, s, 3-
OCH,), 3.51(3H, s, 3'-OCH,) .,"” C NMR ( 126
MHz, CD,0D) &; 122.54(C-1), 112.73(C-2),
56.44(C-3), 147.30(C-4), 116.61(C-5), 130.48
(C-6), 199.91(C-7), 65.92(C-8), 72.85(C-9),
126.01 (C-1"), 131.20 (C-2"), 145.95(C-3"),
153.26 (C-4"), 113.07 (C-5"), 116.89 (C-6"),
56.72(3-0CH;) , 56.54(3'-OCH,) , %5 3CHk (2=
T ,2024 ) TR B BE AR — 30, i kS
Vs REE B,

ke 11 wEBK, XN CH,0,,
'"H NMR (500 MHz, CD,0D) §: 6.97(1H, d, J=
2.0 Hz, H-2"), 6.85(1H, dd, J=8.1, 2.1 Hz, H-
6'), 6.81(1H, d, J=8.1 Hz, H-5"), 5.91(2H,
dd, J=16.8, 2.1 Hz, H-6, H-8), 4.51(1H, d,
J=11.4 Hz, H-2) ,”C NMR (126 MHz, CD,0D)
5. 85.47(C-2), 74.02(C-3), 198.73 (C-4),
169.23(C-5), 97.68(C-6), 165.68( C-7), 96.65
(C-8), 164.87(C-9), 102.14(C-10), 130.22(C-
1), 116.41 (C-2"), 147.49(C-3"), 146.67 ( C-
4"y, 116.21(C-5"), 121.23(C-6") ., X5 3CHk (&
Hal A, 2021 ) ) BOHE FE AR — 3, B e kA
Y AR,

e 12 REAaWmRY, o1 Hh
C,H,N,0,,'"H NMR (500 MHz, CDCl,) & 8.09
(1H, s, H-5), 4.32~4.20(2H, m, H-7), 0.95
(3H, t, J=7.5 Hz, H-15), 0.91~0.87(3H, m, H-
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14) ,”C NMR(126 MHz, CDCI,) §: 165.87(C-1"),
134.14(C-3), 129.38(C-5), 67.68(C-7), 38.81(C-
8), 30.47 (C-9), 29.59 (C-10), 28.88 (C-11),
23.88(C-12), 22.85(C-13), 13.92(C-14), 10.98
(C-15), X 53CHR( 2/ MBS, 2022 ) Hr it Rl A
— 3 s A A Y R = A

EW 13 TR, 75+ €, Hy0,,
"H NMR (500 MHz, CD,0D) &: 5.34(2H, td, J=
5.0, 1.2 Hz, H-9, H-10), 3.65(3H, s, -OCH,) ,
2.31(2H, t, J=7.4 Hz, H-2), 2.04(4H, dq, J=
12.6, 6.7 Hz, H-8, H-11), 1.60(2H, t, J=7.3
Hz, H-3), 1.33~1.28(16H, m, -(CH,)n-), 0.90
(3H, t, J=6.9 Hz, H-18), "C NMR(126 MHz,
CD,0D) &; 176.01(C-1), 34.81(C-2), 26.02( C-
3), 30.24 (C-4), 30.34 (C-5), 30.44 (C-6),
30.60(C-7), 28.12(C-8), 130.90(C-9), 130.78
(C-10), 28.09(C-11), 30.76(C-12), 30.84( C-
13), 30.17(C-14), 30.60(C-15), 33.06(C-16) ,
23.73(C-17), 14.43(C-18), 51.95(-OCH,), iX
53CHk (M5 ,2016) a9 Bs AR — B, Tl
A G R MR s

e 14 TTEamR, 51X C H, 0,
"H NMR (500 MHz, CDCL,) &; 5.34(2H, t, J=4.8
Hz, H-9, H-10), 2.21(2H, t, J=7.6 Hz, H-2),
2.01(4H, p, J=6.0 Hz, H-8, H-11), 1.43(2H, m,
H-3), 1.26(20H, m, -(CH,)n-), 0.88(3H, t, J=
7.0 Hz, H-18).” C NMR (126 MHz, CDCl,) §:
167.88(C-1), 36.07(C-2), 25.68(C-3), 29.92(C-
4),29.84(C-5), 29.74(C-6), 29.67(C-7), 27.86
(C-8), 131.06 (C-9), 130.06 (C-10), 27.36( C-
11), 29.62(C-12), 29.46(C-13), 29.38( C-14),
29.38(C-15), 32.05(C-16), 22.83(C-17), 14.26
(C-18) . X 53CHK (LR SF,2015) i EPs LA
— 3OS E AR A Y R

AW 15 FEseREE, 55108 C Hy0,,
'"H NMR (500 MHz, CDCl,) 8: 5.34(2H, t, J=
4.5 Hz, H-10, H-11), 2.25~2.15(2H, m, H-2),
2.00(4H, q, J=6.9 Hz, H-9, H-12), 1.62(2H,
t, J=7.3 Hz, H-3), 1.25(24H, s, H-4-H-8, H-
13-H-17), 0.87(3H, s, H-20).,”C NMR (126
MHz, CDCl,) &: 179.50 (C-1), 36.09 (C-2),
25.66(C-3), 29.90(C-4), 29.83(C-5), 29.79(C-

6), 29.68 (C-7), 29.45(C-8), 27.34(C-9),
130.04 (C-10), 130.01 (C-11), 27.34(C-12),
29.61(C-13), 29.65(C-14), 29.68(C-15), 29.49
(C-16), 30.43(C-17), 32.06(C-18), 22.82(C-
19), 14.25(C-20) , X 5 C#Hk ( Duquesno et al.,
2008 ; 4R A2 5 2016 ) H A B HE A — 5, B e
ZALE R 10- - IRIGTR .

k& W 16 HEEHRBK, 7R
C,,H,NO,"H NMR (500 MHz, CD,0D) &; 5.34
(2H, m, J=4.4, 1.2 Hz, H-13, H-14), 2.19(2H,
m, H-2), 2.03(4H, ¢, J=6.3 Hz, H-12, H-15),
1.60(2H, s, H-3), 1.30(28H, d, J=5.0 Hz, H-4-
H-11, H-16 - H-21), 0.91(3H, d, J=3.7 Hz, H-
22),"C NMR(126 MHz, CD,0D) &: 179.02(C-1),
36.37(C-2), 26.75(C-3), 30.66(C-4), 30.58( C-
5), 30.58(C-6), 30.58(C-7), 30.30(C-8), 30.30
(C-9), 30.30(C-10), 30.16(C-11), 27.93(C-12),
130.68( C-13, C-14), 27.93(C-15), 30.16(C-16),
30.30( C-17), 30.30( C-18), 30.58(C-19), 32.90
(C-20), 23.57(C-21), 14.27(C-22), X 5 ik
(ZEHPFAE,2014) A BOHE A — 3%, i i ik
G YT IR

EW 17T AEBK, 5k C H,NO,
"H NMR (500 MHz, CD,0D) &: 5.34(2H, t, J=
4.6 Hz, H-9, H-10), 2.19(2H, t, J=7.6 Hz, H-
2), 2.03(4H, q, J=6.9 Hz, H-8, H-11), 1.60
(2H, t, J=7.5 Hz, H-3), 1.30(20H, d, J=5.6
Hz, H-4-H-7, H-12-H-17), 0.91(3H, d, J=6.9
Hz, H-18)." C NMR (126 MHz, CD,O0D) &:
179.34(C-1), 36.55(C-2), 26.93(C-3), 30.84
(C-4), 30.76(C-5), 30.66(C-6), 30.64(C-7),
28.11(C-8), 130.85(C-9, C-10), 28.11(C-11),
30.61(C-12), 30.48(C-13), 30.34(C-14), 30.66
(C-15), 33.08(C-16), 23.75(C-17), 14.46(C-
18) o X5 3CHK (Xie et al.,2017) i) £ Fe A —
B, B E AL A Y IR T e

k& w 18 AEMEKRE K, T X H
C,sHy N,O,.,'"H NMR (500 MHz, CD,0D) §: 5.12
(1H, d, J=3.8 Hz, H-1"), 4.49(1H, d, J=7.8
Hz, H-1'), 4.01(1H, m, CH), 3.85(1H, d, J=
2.1 Hz, CH), 3.80~3.76(3H, m, CHx3), 3.72~
3.69(1H, m, CH), 3.67(1H, q, J=2.3 Hz,
CH), 3.66~3.63(2H, m, CHx2), 3.51~3.47(1H,
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Fig. 1 Structures of compounds 1-19

m, CH), 3.37(2H, td, J=9.4, 2.9 Hz, CHx2), MHz, CD,0D) 6. 97.40(C-1), 75.80(C-2), 77.30
3.15(1H, dd, J=9.1, 7.8 Hz, CH), “C NMR(126 (C-3), 70.30(C-4), 77.30(C-5), 61.50(C-6),
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92.70(C-7), 72.40(C-8), 72.80(C-9), 70.40( C-
10), 71.00(C-11), 61.70(C-12), 98.50( C-13),
69.60(C-14), 73.50(C-15), 83.40( C-16), 63.40
(C-17), 63.40(C-18), 102.40(C-19), 76.20 ( C-
20), 82.40(C-21), 57.00(C-22), 82.40(C-23),
64.80( C-24), 63.40(C-25), X5 3CHR ( Aboussafy
et al.,2019;Jega et al.,2021) F A ECHE FLA — 3% ik
Y Z A A YA microphyllose A

Ew 19wk, 2=k C,H,0,.
"H NMR (500 MHz, DMSO) &: 4.84(6H, d, J=
7.2 Hz, H-1, H-1'), 4.26(2H, s, H-6, H-6"),
3.54(1H, d, J=4.6 Hz, CH), 3.13~3.01(5H,
m, CH), 2.88(1H, t, J=8.4 Hz, CH) ,”C NMR
(126 MHz, DMSO) &8: 96.93(C-1), 70.61(C-2),
72.39(C-3), 70.32(C-4), 71.99(C-5), 63.09( C-
6), 92.25(C-1"), 76.78 (C-2"), 73.10(C-3"),
74.87(C-5"), 61.23(C-6"), X5 3k ( £ 7T #,
2015) By B HE AR — B, MR kG YR
inotodisaccharide
2.2 MREEHR

ARSI X T AR I = A A W AT T P i
T M WF 5T, O ceKs kiR b & W &)
RAW264.7 4 Ml £ 1% R 52, 45 R L & W1
52 <50 wmol « LA}, 0T A fL & P13 JC 25 40
ModEt:, R, %48 50 pmol - L A KGR HKE
AT IR B

X7 A= EAE W (1-7) AT PR 16 M
B g Rm R L, BRICEW 1 LA, a6 MMEA
Yr¥ise i E 0 LPS 5% NO A ik, Hri k&
4 k&Y s k&Y 6 B 1C, 43 5 h (6.76 +
1.02) ((11.36+0.39) (11.53%2.08) wmol - L', H
AWENIRIEE, LEY 4 ALEW S 1 1C,1H
55 FH P X T R IR 12 3k i A O, AT 25 B Y
PR, HLEW T 1Y 1C,, fH ol (22.53+2.55)
pwmol « L A W HT RIGVE, ALK L M4
(e oMLY N 5 M I e e/ B B SR
I I R0 98 35 1, S 32 R S Y 24 R ) o R el 5 AR
FHBLHI B SR AL TR

3 Wi E4i

AR T ARG LTS 2y, DI AR REIE 8
FCHI AT e g 2, DA S UE S HOH B2 ) BAT 4t

1 KLEYHRREERER

Table 1  Anti-inflammatory activity results of compounds
[atL?] 1Cs, aEY IC,,

Compound  (pmol « L) Compound (umol - L)

1 >50.00 5 11.36+0.39

2 12.82+2.22 6 11.53+2.08

3 14.24+3.52 7 22.53+2.55
RAENCER R ER

4 6.76+1.02 Aminoguanidine 12.27+1.97
hydrochloride

SIE M AFLIE T LA 1 ) T L A R AL AR AT
TN IR h I B % e 1 19 ME Y, H
H10 AR IR TR R T ARGE . bR IE TN
VR, BRAEY 1 LIS, Hay 6 A =i ne i %
TPl LPS 15310 RAW264.7 EMEZNHI NO 4= %, IF
HUAY 4 G5 AEY 6 BTEMENL T alidEin
PR R BN ER IR 3 . AWF R 45 R WIHA T =
B0 Wbl L A S M 1R L i 1 e SR 7/ B 8
filt, SECRR T ORE 2 W BIF 5 v SRR 3 R B3 RN W 1 S
H. REENE, EY 12, 3a, 19a-—%
He28-F H 14 351245 ) 7F 50 wmol - LR T &
EIUTE NO MRE M, 5 A E M = A L, O
ik 22 AT C-28 ok RIRILE5 A, $27R =k 1)
C-28 FRIL AT BE X HE b 4 06 M HA EEAEH , 6k
KigHA s FHEMEEL, CAMROERY, S
JIGE TR =G R A P R AR A AR AR T C-28 RIS
LRSS G (Eyong et al.,2015) , X — A B NG
ST M =W 2SR AR AR L T gy ) (R
HARPLHAT T RABSE

AW E RIS T ST R 24 =k g
REPLR WG, 45 R 5 S8 T R B R = s
PERHT 5 25 85 il — B, i — 2B RUE T = 2R 2
SMRET-HURAE 0 ARG AL 5y . ASHIFIE O 4 A
F LG T R DR AE T BACRL 22 4, oA FF
KT BT =0 B TIRPUR 7= i B T A

SE .
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