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TR LA R IR SO RE Bk A3 | Sephadex LH-20 JEREATE (5 1% | 2 i 45 WA (0332 45 a3 Jy sk it 471k
PRI o3 B i, dm PR R R R B A 0 Uy s 2 A S R R, X 25 TR S 28 AR [Cynodon dactylon
(L.) Pers.]95% LB 5 WY HEAT Al 2 W5, 08 v By 38 i 218 R LIRS A7 B0 AR 08 PRI 5. DA 2F AR 4
FYBEB R 16 MMEA W, 2 3 E N E T E (1), chrysoeriol (2). isoliquiritigenin (3). tricin 4'-O-(threo-g-
guaiacyl-(7'"-O-methyl-9""-O-acetyl)-glyceryl) ether (4), AR E ZE (5). tricin 4'-O-(erythro-$-guaiacylglyceryl)
ether (6). calquiquelignan D (7). calquiquelignan E (8). 5,5'-dihydroxy-2',4'-dim-ethoxyflavone-7-O-f-D-(6"-O-Z-
p-coumaroyl)-glucopyranoside (9). 4'-hydroxy-2,3-dihydroflavone-7-f-D-glucopyranoside (10). tricin 4’-O-(threo-

p-guaiacyl-(7''-O-methyl)-glyceryl) ether (11). w-Hydroxyemodin (12). phomarin (13). aurantio-obtusin (14). f-
A (15), SZEEE (16). BRIGSY 5 b, HAbAL & Y85 0 w8 N Z A v s 15 3, o b 2, 3 F 14 1
BRI M, HICs B398 2,74, 2.35. 3.61 pmol/L.

SSRIA): M AR bR s TR TR
&5y 2S5:R284.1 XRAFRARRS: A

M) 4 AR [Cynodon dactylon (L.) Pers.] H ARAF}
(Poaceae) 11 A AR J& (Cynodon) fH¥), X 44 H 5K
SRR AT, AR A 2 SRR LA AR R T2,
T AR A m A2y, o o . AFE, A
LRI ol 11 RN 1 BN TS E S 22 VT T
BRATH U . S e | R SR TR 7B

H A M0 2 AR o3 45 B 0 Ak 2 o A S
G MRMARER G, HAiY R P .
PURTE . PLOCT 8. A RS 25 B4R WL (R 2 X T
T AR AEE B R ARG PR L A SR 8 -6,
SRtk 25T AR 25 AR 0 AR, e B 48
TEVER Y B, A SC IR 255 R IEAE . SORH R AR
FE{A 3% | Sephadex LH-20 BEHCHE (5% | 2 il £ A0
38 S 5 5 o S AR b B A iU R AT T A
B aifl, Im it NMR A1 MS 23R I 15 R %
T 16 MEEY, Hrb 15 MEE YR E IR LAY
H B9 3. J5 XOR) Griess 35, X F AR G 11

WS HHR:2023-04-24;  3EF HHER:2023-07-14;

CEHE:0258-7971(2024)01-0158-08

AN AN 3 A BB A Y AT T RS
PR IEHEWTSY, 45 R B, 7E RAW264.7 R AE 41 i
B b A S 2. 3 R0 14 B NO 2Bk, B
ICs, fH23 514 2.74. 2.35. 3.61 umol/L.

1 KBHBERZE

1.1 {UEEMHE  Brucker AM-4 Avance 600 %IF%
G 3R AL (15 [ Brucker 23 ), il £ e S0 AH {4,
AL (BRI A D), w2 EIEEE S GF 254(0.20-
0.25 mm) A1 4% JZ A H #E B (0.054 ~ 0.077 mm,
200 ~ 300 H)(F S iEEFEIL T ), RP-18(Merk A /),
LI BB A D1OT( L T S RN 1), 8 5 0 e e
Sephadex LH-20(GE Healthcare), MCI-gel CHP-20P
(H 7~ = 2%), Scientific Multiskan Go [ b [ (36
Thermo Scientific 23 7] ); Hi ZE KM AL L KK F 4
PRHEA PR A, —FAb B AT & G s KA
P ARA BRA WD), ik sl R R (iR e A

4% Hi b H #A: 2023-09-13
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A ); FAR T A W [T R S0E b 25 AR A
BN, B KR 10% Bilk—Z BT,

1.2 #E¥KRIE YRS T 2021 4F4 ARH =/
76, Fh B B BB R 2 R e 2 2, M AR
BT R R R R 2 242 .

2 LWHE

21 WEYHRERMSE THRMATREE
18.0 kg, M5 FH 95% L BEINAA IR HR L 4 Uk,
FEMR AR AR BOR G S 2R 1140 g, BF K
FLB g D101 47 i o, 60 )5 B9 R 394 g & 0F
AR AR JZ M (0.054 ~ 0.077 mm, 200 ~ 300 H), fif
A S5 SRR TNER . FF AR TR,
HEZ TR, £ 5] A ~ E 5 R

B (45 g) I MCIFEJZ M (K, 7R R
kL 0:100—100:0) F1 P4 i P& M, 15 2] 9 A4~ #B A7 Fr
Bl ~ B9, HH Fr B9 R IEAHRERHEZMT (i k-
R B, AL 100:152:1) 1546 & ¥ 15(2.5 9)
LAY 16(2.5 g).

C A7 (110.6 g) S REIAEZHT (F M ik~ R
B, RFLIE 100 < 11 = 100) F1 T Py i, 75 3]
16 #8437 (Fr C1 ~ C16). Fr C2 £ Sephadex LH-20
BERAT)Z AT IR 13 24059 13(3.4 mg). Fr C5 £21EAH
RERCAE Z M (1 B -2 R OB, R 50 2 1—
1 : 3). Sephadex LH-20 % Ji 4% JZ #7115 E L & ¥
14(6.7 mg). Fr C6 4 ODS S AIH: Z M (H BE—K, 1
FHEE 50 © 50—100 : 0) 551 8 N (Fr C6-1 ~ C6-
8), HirP Fr C6-3 Fl Fr C6-4 %t Sephadex LH-20 $EJiE
HENSRMLEY 2(13.3 mg). L&Y 3(1.9 mg)
b5 %) 12(2.6 mg). Fr C8 2R JH I AH B i i 2 Hr ik
(MBE—2 B2 18, RFIHE 30 & 11 ¢ 5, J5 I EE
VIR J5 18 3 AN EB AL (Fr C8-1~ C8-3), Fr C8-3 &
Sephadex LH-20 HEEMCHE 2 M5 211L54) 1(10.7 mg).
Fr C10 #11 Fr C11 22 ODS X A )2 #ri%: (H BE—7K,
R B 35 1 65—100 : 0) 7% F 54 #B 7 (Fr C10-
1 ~ C10-5) il 8 ~#BAL (Fr C11-1 ~ C11-8), HH1 Fr
C10-3 %4 Sephadex LH-20 %t i #+ 2 Hr 5 1L & ¥
4(2.3 mg); Fr C11-5 % Sephadex LH-20 BEAH:ZHr
il 2 HPLC(Z WK, IRFR L 43 = 57) Al 25
E 3% 15 245 ) 11(6.3 mg). Fr C12 #1 Fr C14
2 ODS RAHKEJZ i (F BE—oK, (R FLLE 30 = 70—
100 = 0) J5 43 HIA3 %] 11 A7 (Fr C12-1 ~ C12-11)
A5 ASFRAL (Fr C14-1 ~ C14-5), Xf Fr C12-4 2% A

Sephadex LH-20 #E #2477 . 2 il % HPLC(H B~
K, RF L 47 2 53) 15146 & ¥ 5(3.6 mg); Fr C12-6
2 11l % HPLC(53% H BE—K, R B 53 : 47) J5
K i #5 )2 Ak L&Y 6(12.7 me), (L&Y
7(5.7 mg) LAY 8(3.7 mg); Fr Cl4-1 £ IF HHRERE
HZE (A -, R 1513 1, )7
FH R B i) S5 1580 5 A7 (Fr C14-1-1 ~ C14-1-
5), Fr C14-1-2 % Sephadex LH-20 % i #1: J2 #r . 2
il #& HPLC(Z 7K, B EL 20 = 80) 15 24L&
10(6.3 mg); Fr C14-2 ¢ Sephadex LH-20 #E Jig #: JZ
Bt 2Bl # HPLC(ZIE—oK, IRFRLE 30 = 70) 5134k
G 94.7 me). LAY 1~ 16 HILEFINIE 1 FiR.
22 WEYKHRREEFE LRS- OxA
. £ FLIERD RAW264.7 240 0, 240 M 55 35 W o &
10% FBS [) DMEM 52455 72 5L Q% B4 % L%
Flr RAW264.7 41 i, 20 M 35 372 W & 10% FBS (1)
DMEM 58215523 H 1 pg/mL LPS; A RV & 45
220 RAW264.7 A0 Ml 4550 T FL N, 40 M85 % 0
A 10% FBS () DMEM 52 4 15 3£ 5L Al 1 ug/mL
LPS FUAS [ e B2 1) A5 10 @ BA M X R4 : 4% L 3%
Flr RAW264.7 4fl A, 20 M 3% 772 W & 10% FBS (1)
DMEM 5¢ @K F# 3 A1 1 pg/mL LPS Flih ZEKH.

TE AN AR ORI 1) RAW264.7 4iiifL, 1§
20 Jf il B 3K 80% ~ 90% I, PBS ¥ ¥ 2 Uk, Ik
FT 240 Je 55 005 % 40 Jf 2 F JS B & 10% FBS (1)
DMEM 3¢ 445 77 55 5 B B AN A W 1467 7 240
TRV B A0 e o 1x10° mL~. BB 96 FLAR,
EEFLINA 100 uL RAW264.7 4 i e fp 4a i, 5F:
FE NV VY JE i A PBS i G 1 2% AL, Bl IS A
37 C. KB ECR 5% [ CO, 4 RE 248 h G 5%
24 h JE AR W T IH R 52 58, AR Y8 3 4 AR R i
20 M B SR W Ak S 5 24 h, 24 h R WIS SR T
1500 r/min 50> 5 min, B EE, AR NO A6t
N GmAE, A B AR AAE B 550 nm A I 43 AL
M B, AR 2 205 NO & 5 R NO #j il %,
55 J5 T SPSS17.0 B8 Ak & W (i Ht 48 356 1k
[ ICsq fH. AT

NO i #5R=[ 1- (52561 OD {H—=5 4L OD {H)/
(X HEFL OD {75 F14L OD 1) ]x100%.

3 HRSUR

3 UEYMEHETE hem1 BHOHT;
ESI-MS m/z: 329]M-H]", C;;H,,0,; "H NMR (DMSO-



160 “RKFFR (BB http:/www.yndxxb.ynu.edu.cn 55 46 4

14 15
B1 *&#wi1~16e8988%

Fig. 1 Chemical structures of compounds 1-16
ds, 600 MHz) 6y: 12.94 (1H, s, 5-OH), 7.25 (2H, s, A4 2 EEER; ESI-MS m/z: 299[M-H] ",
H-2', 6'), 6.80 (1H, s, H-3), 6.36 (1H, d, J=2.0 Hz, H-  C;¢H,,0¢; '"H NMR (DMSO-dj, 600 MHz) &;;: 12.96
8), 6.04 (1H, d, J=2.0 Hz, H-6), 3.85 (6H, s, 3", 5-  (1H, s, 5-OH), 10.87 (1H, brs, 7-OH), 10.00 (1H,
OCHj;); '3C NMR (DMSO-dj, 150 MHz) d.: 181.0 (C-  brs, 4'-OH), 7.57 (1H, m, H-6"), 7.56 (1H, m, H-2"),
4), 168.7 (C-2, 4"), 163.1 (C-7), 161.3 (C-9), 157.7  6.93 (1H, d, J=8.9 Hz, H-5"), 6.90 (1H, s, H-3), 6.51
(C-5), 148.5 (C-3', 5"), 141.4 (C-1"), 119.3 (C-10),  (1H, d, J=2.1 Hz, H-8), 6.20 (1H, d, J=2.2 Hz, H-6),
104.2 (C-2', 6"), 102.8 (C-3), 99.9 (C-6), 94.8 (C-8),  3.88 (3H, s, 5'-OCH;); '3C NMR (DMSO-d;, 150
56.3 (3', 5'-OCHs;). LA F8dE 5 SClik [71RIEIEA—  MHz) dc: 181.8 (C-4), 164.2 (C-7), 163.7 (C-2),
BB E 1 EENETER. 161.5 (C-5), 157.3 (C-9), 150.7 (C-4'), 148.0 (C-3"),
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121.5 (C-17), 120.4 (C-6"), 115.8 (C-5"), 110.2 (C-
2"), 103.7 (C-10), 103.2 (C-3), 98.8 (C-6), 94.0 (C-
8), 55.8 (OCH;). LA - #5455 SRk [8] i £ A —
B, BOEAR A 2 %8R chrysoeriol.

A4 3 HEEKR; ESI-MS m/z: 255[M-H],
CsH,,04; 'H NMR (1 fiil -dg, 600 MHz,) oy 8.12
(1H, d, J=8.9 Hz, H-6"), 7.83 (1H, d, J=15.0 Hz, H-
p), 7.76 (2H, d, J=8.6 Hz, H-2,6), 7.73 (1H, d, J=16.0
Hz, H-0), 6.92 (2H, d, J=8.6 Hz, H-3, 5), 6.46 (1H, dd,
J=2.4,8.8 Hz, H-5"), 6.37 (1H, d, J=2.3 Hz, H-3");
3C NMR (A Hil -dg, 150 MHz) dc: 192.9 (C=0),
167.7 (C-4"), 165.7 (C-2"), 161.2 (C-4), 145.3 (C-p),
133.4 (C-6"), 131.9 (C-2, 6), 127.6 (C-1), 118.3 (C-
), 116.9 (C-3, 5), 114.6 (C-1"), 108.8 (C-5"), 103.8
(C-3"). LA % 5 3CHk [9] il HeA — 2, Heks ik
B 3 Y58 K isoliquiritigenin.

A 4 ZAfEA; ESI-MS m/z: 581[M-H],
C30H30012; 'H NMR (CD;0D-d,, 600 MHz) dy: 7.08
(2H, s, H-2', 6"), 6.94 (1H, s, H-2""), 6.80 (1H, d,
J=3.2 Hz, H-6"), 6.76 (1H, s, H-5""), 6.74 (1H, s, H-
3), 6.40 (1H, s, H-8), 6.15 (1H, s, H-6), 4.64 (1H, m,
H-8'"), 4.56 (1H, d, J=6.0 Hz, H-7'"), 4.16 (1H, dt,
J=8.5, 3.3 Hz, H-9'"), 3.94 (1H, dd, J=12.0, 4.7 Hz,
H-9'"), 3.83 (6H, s, 3’, 5'-OCHj,), 3.80 (3H, s, 3"’
OCH,), 3.19 (3H, s, 7''-OCH,), 1.92 (3H, s, 9''-
OAc); 3C NMR (CD;0D-d,, 150 MHz) d¢: 183.9 (C-
4), 172.6 (9"-0Ac), 166.3 (C-7), 165.4 (C-5), 163.4
(C-2), 159.5 (C-9), 154.8 (C-3", 5"), 149.0 (C-4""),
147.9 (C-3"), 141.7 (C-4"), 130.6 (C-1""), 127.6 (C-
1), 122.1 (C-6"), 116.2 (C-5"), 112.3 (C-2""), 105.8
(C-3), 105.6 (C-10), 105.0 (C-2’, 6"), 100.4 (C-6),
95.3 (C-8), 85.8 (C-7'"), 83.5 (C-8'"), 65.6 (C-9'"),
56.9 (3, 5'-OCH,), 57.3 (3'-OCH;), 56.5 (7''-
OCHjs), 20.9 (9"-OAc). LA b %4 5 30k [10] #i&
FEAR B, HOG L &9 4 %5 M tricin 4'-O-(threo-
[-guaiacyl-(7-O-methyl-9-O-acetyl)-glyceryl) ether.

A S BEKA; ESI-MS m/z: 285[M—-H],
CsH,00g; "H NMR (CD;0D-d,, 600 MHz) dy: 7.39
(2H, m, H-2', 6"), 6.91 (1H, d, J=8.4 Hz, H-5'), 6.54
(1H, s, H-3), 6.44 (1H, d, J=2.0 Hz, H-8), 6.21 (1H,
d, J=2.1 Hz, H-6); '*C NMR (CD;0D-d,, 150 MHz)
dc: 183.8 (C-4), 166.5 (C-7), 166.3 (C-2), 163.2 (C-
5), 159.5 (C-9), 151.2 (C-4'), 147.1 (C-3"), 123.6 (C-

6), 120.3 (C-1"), 116.8 (C-5"), 114.1 (C-2"), 105.2
(C-10), 103.8 (C-3), 100.3 (C-6), 95.1 (C-8). LA |
B 555K [11] B HEA— 2, Her Y 5 %2
HARRER.

A 6 FAHKAK; ESI-MS m/z: 525[M-H],
Cy7H,40;,; '"H NMR (CD;0D-d,, 600 MHz) dyy: 7.23
(2H, s, H-2', 6), 7.01 (1H, d, J=1.9 Hz, H-2"), 6.82
(1H, dd, J=8.2 Hz, 1.9 Hz, H-6"), 6.75 (1H, d, J=8.1
Hz, H-5"), 6.48 (1H, s, H-8), 6.22 (1H, d, J=2.0 Hz,
H-6), 4.93 (1H, d, J/=5.3 Hz, H-7""), 4.47 (1H, m, H-
8'"), 3.70 (2H, dd, J=12.1, 3.4 Hz, H-9""a, H-9"'p),
3.93 (6H, s, 3', 5'-OCH5;), 3.84 (3H, s, 3''-OCHy);
3BC NMR (CD;0D-d4, 150 MHz)dc: 183.0 (C-4),
167.3 (C-7), 165.5 (C-2), 163.5 (C-5), 159.8 (C-9),
155.1 (C-3",5"), 148.9 (C-3"), 147.3 (C-4""), 140.8
(C-4M, 134.1 (C-1""), 128.2 (C-1"), 121.2 (C-6"",
115.9 (C-5"), 111.9 (C-2"), 106.1 (C-3), 105.6 (C-
2',6"), 105.4 (C-10), 100.8 (C-6), 95.7 (C-8), 87.8
(C-8"),74.5 (C-7"), 62.2 (C-9"), 57.2 (3', 5'-OCHy),
56.6(3"-OCH;). LA I %4 5 SCrk [12] e i A —
., MOR AL A 4 6 % € 4 tricin 4'-O-(erythro--
guaiacy-lglyceryl) ether.

AT EEOKAK; ESI-MS m/z: 495[M-H],
Cy6H,40,0; 'H NMR (CD;0D-dy, 600 MHz) &y: 7.22
(2H, d, J/=8.5 Hz, H-2"", 6'"), 7.16 (2H, s, H-2', 6",
6.73 (2H, d, /=8.1 Hz, H-3", 5""), 6.65 (1H, s, H-3),
6.41 (1H, brs, H-8), 6.16 (1H, brs, H-6), 4.93 (1H,
d, J=5.4 Hz, H-7"), 4.43 (1H, td, J=5.4, 3.3 Hz, H-
8"),3.96 (1H, d, J=5.5 Hz, H-9"), 3.94 (6H, s, 3", 5'-
OCH,), 3.68 (1H, dd, J=12.1, 3.3 Hz, H-9'"); 13C
NMR (CD;0D-d,, 150 MHz) dc: 183.7 (C-4), 170.3
(C-7), 165.2 (C-2), 163.2 (C-5), 159.5 (C-9), 157.8
(C-4"), 154.9 (C-3',5"), 140.4 (C-4"), 133.1 (C-1"),
129.1 (C-6""), 127.9 (C-1"), 115.7 (C-3", 5'"), 105.8
(C-3), 105.1 (C-10, 27, 6"), 100.6 (C-6), 95.4 (C-8),
87.5 (C-8"), 74.0 (C-7"), 61.8 (C-9"), 56.9 (C-10").
PA_FBSH 55 50k [13] 0l SR — 2 He Ak a9 7
Y5 5E A calquiquelignan D.

A48 K A; ESI-MS m/z: 495[M-H],
Cy6H240,0; '"H NMR (CD;0D-d,, 600 MHz) Jy: 7.45
(1H, d, /=8.4 Hz, H-2'"), 7.45 (1H, d, J=8.4 Hz, H-
6, 7.27 (2H, s, H-2', H-6"), 6.76 (1H, d, J=8.3 Hz,
H-3"), 6.76 (1H, d, J=8.3 Hz, H-5"), 6.73 (1H, s, H-
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3), 6.49 (1H, s, H-8), 6.22 (1H, s, H-6), 5.03 (1H, d,
J=6.7 Hz, H-7""), 4.29 (1H, m, H-8'"), 3.97 (6H, s,
3',5'-OCHj3), 3.80 (1H, dd, J = 12.0, 4.0 Hz, H-9"p),
3.40 (1H, dd, J=12.1, 3.5 Hz, H-9''a); 3C NMR
(CD;0D-d,, 150 MHz) d.: 183.5 (C-4), 166.7 (C-7),
164.9 (C-2), 162.9 (C-5), 159.3 (C-9), 157.9 (C-4"),
154.4 (C-3', 5"), 140.7 (C-4"), 132.5 (C-1""), 130.9
(C-6""), 129.0 (C-2'"), 127.8 (C-1"), 116.6 (C-3""),
115.6 (C-5"), 105.6 (C-3), 105.0 (C-2', 6"), 104.8 (C-
10), 100.3 (C-6), 95.1 (C-8), 88.6 (C-8'"), 74.0 (C-
7', 61.7 (C-9"), 56.7 (3', 5'-OCHjy). LA F%#i 5
Hk [13] $RIEEEA— 3, HOE L&) 8 4552 calqui-
quelignan E.

AY 9 HEAKA; ESI-MS m/z: 637[M-H],
C3,H30014; '"H NMR (it BE -ds5, 600 MHz) 6y: 7.72
(1H, s, H-6'), 7.59 (1H, s, H-7""), 7.42 (2H, s, H-2"",
6", 7.36 (1H, s, H-3"), 6.83 (1H, s, H-8), 6.76 (2H,
d, J=11.5 Hz, H-3'"", 5'""), 6.71 (1H, s, H-3), 6.57
(1H, s, H-6), 6.54 (1H, d, J=16.0 Hz, H-8''"), 5.32
(1H, d, J=11.8 Hz, H-1""), 4.65 (1H, s, H-6'"), 4.24
(1H, s, H-6"), 3.92 (3H, s, 2'-OCH3), 3.91 (3H, s, 4'-
OCH;), 3.81(1H, m, H-5"), 3.67 (1H, d, J=2.3 Hz, H-
3", 3.62 (1H, d, J=2.3 Hz, H-2""), 3.55 (1H, s, H-
4'"y; 13C NMR(M BE -ds, 150 MHz) dc: 183.0 (C-4),
167.6 (C-9'""), 165.2 (C-2), 164.1 (C-7), 163.9 (C-
5), 160.7 (C-4"""), 158.0 (C-9), 149.5 (C-2"), 149.0
(C-4"), 146.1 (C-7'""), 142.4 (C-5"), 135.3 (C-2""",
6'"), 126.4 (C-1'"), 121.1 (C-1"), 116.8 (C-3"", 5'"),
115.0 (C-8'""), 111.2 (C-6"), 106.8 (C-10), 106.2 (C-
3"), 104.5 (C-3), 101.8 (C-1""), 100.8 (C-6), 95.7 (C-
8), 78.5 (C-3'"), 75.7 (C-5""), 74.8(C-2""), 71.7 (C-
4'"), 64.6 (C-6'"), 56.7 (2'-OCHj,), 55.9 (4'-OCHj).
DL 58 5 S0k [14] #8 S AR — 2 8Os a4 9
Y€ R 5,5"-dihydroxy-2',4'-dimethoxy-flavone-7-O-
[-D-(6""-O-Z-p-coumaroyl)-glucopyranoside.

A4 10 FOKHAK; ESI-MS m/z: 417[M-H],
C,1Hy,09; "H NMR (M1 -ds, 600 MHz) 6yy: 8.19 (1H,
dd, /=8.9, 3.2 Hz, H-5), 7.52 (2H, d, J=5.6 Hz, H-2',
6'), 7.41 (2H, d, J=5.5 Hz, H-3', 5"), 6.92 (1H, dd,
J=8.7, 1.7 Hz, H-6), 6.84 (1H, d, J=1.6 Hz, H-8), 5.69
(1H, dd, J=7.8, 3.0 Hz, H-1""), 5.54 (1H, d, J=13.0
Hz, H-2), 4.58 (1H, m, H-6""), 4.40 (4H, m, H-2"",
314" 6", 4.16 (1H, m, H-5'"), 3.19 (1H, dd,

J=164, 12.8 Hz, H-3a), 2.94 (1H, d, J = 16.7 Hz, H-
3p); 3C NMR (M BE -ds, 150 MHz) 6c: 190.6 (C-4),
166.8 (C-7), 164.5 (C-8a), 159.0 (C-6"), 133.5 (C-
11, 129.78 (C-5), 128.7 (C-2', 6"), 117.3 (C-3", 5"),
114.9 (C-4a), 112.1 (C-6), 104.1 (C-8), 102.3 (C-
1', 80.2 (C-2), 79.3 (C-3""), 78.8 (C-5"), 75.2 (C-
2", 71.5 (C-4"), 62.6 (C-6"), 44.8 (C-3). VA I Ktz
55 3CHK [15] B A — B Bl e 10 55208
4 '-hydroxy-2,3-dihydroflavone 7-f-D-glucopyrano-
side.

A4 11 BAEA; ESI-MS m/z: 539[M-H],
C,sH40;1; '"H NMR (CD;0D-d,, 600 MHz) dy;: 7.03
(2H, s, H-2', 6), 6.90(1H, s, H-2"), 6.77 (1H, m, H-
6'), 6.75 (1H, s, H-5"), 6.65 (1H, s, H-3), 6.45 (1H,
s, H-8), 6.19 (1H, s, H-6), 4.46 (1H, s, H-7""), 4.29
(1H, dd, /=11.8, 3.2 Hz, H-8"), 3.91 (1H, m, H-9"),
3.86 (6H, s, 3', 5'-OCH3;), 3.85 (3H, s, 7''-OCHj;),
3.82 (3H, s, 3''-OCHj3), 3.74 (1H, m, H-9'"); 13C
NMR (CD;0D-d,, 150 MHz) J.: 183.8 (C-4), 166.6
(C-7), 165.2 (C-2), 163.2 (C-5), 159.4 (C-9), 154.7
(C-3',5"),148.8 (C-3"), 147.4 (C-4"), 140.5 (C-4"),
131.1 (C-1"), 127.6 (C-1"), 122.1 (C-6""), 115.6 (C-
5'), 112.2 (C-2""), 105.7 (C-3), 105.4 (C-10), 104.9
(C-2",6"), 100.4 (C-6), 95.3 (C-8), 86.6 (C-8"), 83.8
(C-7", 61.9 (C-9'"), 56.9 (7''-OCH3), 56.8 (3", 5'-
OCHj,), 56.4 (3"-OCHS). PA_F4i4i5 5 3¢k [16] Hzif
FEAR 2, WO AL A 11 558 4 tricin 4'-O-(threo-
f-guaiacyl-(7""-O-methyl)-glyceryl) ether.

foai 12 LLEHIK; ESI-MS m/z: 285[M—H],
CsH g0 'H NMR (A Bl -dg, 600 MHz) dyy: 12.23
(1H, s, 8-OH), 7.74 (1H, s, H-4), 7.30 (1H, s, H-2),
7.26 (1H, d, J/=2.4 Hz, H-5), 6.63 (1H, d, /=2.4 Hz, H-
7), 4.78 (2H, s, H-11); 3C NMR (A il -d,, 150 MHz)
dc: 191.3 (C-9), 182.5 (C-10), 168.3 (C-6), 166.3 (C-
8), 163.4 (C-1), 153.7 (C-3), 136.7 (C-10a), 134.5 (C-
4a), 121.7 (C-2), 118.1 (C-4), 115.5 (C-9a), 110.8 (C-
5), 109.9 (C-8a), 108.9 (C-7), 63.8 (C-11). DA L % ¥
5 3CHR [17] il A — 2, Hol e 6% 12 85 4
w-hydroxyemodin.

A 13 Z0 K K 5 EI-MS m/z: 254[M]",
CisHoOg 'H NMR (N il -ds, 600 MHz) yy: 12.62
(1H, brs, 1-OH), 8.12 (1H, d, J=8.5 Hz, H-8), 7.66
(1H, d, J=2.5 Hz, H-5), 7.58 (1H, s, H-4), 7.29 (1H, d,
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J=8.5 Hz, H-7), 7.12 (1H, s, H-2), 2.47 (3H, s, H-11);
13C NMR(H Bl -dg, 150 MHz) dc: 189.2 (C-9), 183.4
(C-10), 166.8 (C-6), 163.6 (C-1), 148.1 (C-3), 136.2
(C-10a), 134.5 (C-4a), 130.6 (C-8), 125.4 (C-8a),
124.5 (C-2), 122.9 (C-7), 120.9 (C-4), 115.1 (C-9a),
113.5 (C-5), 21.9 (C-11). LA %4 5 3Cik [18] #RiE
FEAR—3, Mo A& 13 %24 phomarin.

A4 14 FEEEEFEA; ESI-MS m/z: 329[M-H],
C,7H,4,07; '"H NMR (DMSO-d,, 600 MHz) dy;: 13.37
(1H, s, 8-OH), 13.31 (1H, s, 6-OH), 12.98 (1H, s, 2-
OH), 7.75 (1H, s, H-4), 7.10 (1H, s, H-5), 3.81
(3H, s, 1-OCH,), 3.79 (3H, s, 7-OCHj), 2.26 (1H, s, H-
3); 13C NMR (DMSO-d,, 150 MHz) 8: 186.7 (C-9),
180.6 (C-10), 158.7 (C-6), 157.1 (C-8) 156.7 (C-2),
147.4 (C-1), 140.1 (C-7), 131.7 (C-3), 128.7 (C-10a),

126.0 (C-4), 124.1 (C-4a) 124.1 (C-9a), 110.2 (C-8a),
108.8 (C-5), 61.1 (7-OCHj;), 59.8 (1-OCH3), 16.6 (C-
3). LA 1280 5 3R [19] B 2 A — 3 dog e
1 14 % %E /4 aurantio-obtusin.

HAMI5 F116  FHEKK; EI-MS m/z: 414[M]",
CyoHs(0; EI-MS m/z: 412[M]", C,oH,50. S i E 5
SCHK [20] 28 34— 3, Bk &9 15 116 1R
BWEEE N B4 S EEA S FE TR AW
32 UEMHMRKBEEER MWL I1TEN,
A9 2. 3, 6, 8 F1 14 (1) NO ] 5 1C5, (HII MK T
BHPE 6T 28 0 1 KA, b b5 2. 3 F 14 12
FAWH NO Az i, o 1Cs {EAM1R 2.74., 2.35 pmol/L
1 3.61 umol/L, fLA%) 4 NO 1 2R 55 FHE X i 25
FH2Y, HA A Y5 BT IR 259 b ZE R P A EL 34
KB RPLARTEHE.

1 14 MEAYIR NO HIHIZER 1C,, &

Tab. 1 The NO inhibition rate ICs; of 14 compounds

&GS ICsofF/(umol-L™") a4 ICsoff/(umol-L™") EYH S ICsofE/(umol-L™")
1 13.02 6 7.96 11 67.80
2 2.74 13.58 12 40.36
3 2.35 8 9.33 13 16.37
4 10.75 9 4727 14 3.61
5 28.08 10 121.18 HuZERAR 10.75

33 it LGB HIEM . SRR R
Sephadex LH-20 % i F: €6 3% | 2 il 4% 0 AH {01 55
3 Ty o0t 2 AR 0 M) 28 R i Ak 22 Lo R 4T T 4%
B2l ; 12 ARG S IR R o o A 0l AR T
16 Mea W, Hrh btk &9 5 ARk G0l
HIRMIZAEY) oy B A 2. AR SCHGE R 16 MU A
Yy 04) 45 Ke S A0 HE B S | BB 2R AN 55 (R b &
Y, Kb &9 1~ 11 h BRI &, (k&Y
12~ 14 HEBRREY, LEW 15~ 16 1AE
e,

PURTE LI EE R RN, (AW 2. 31 14 %
B 2 BT AR TR A, FUARIE MR RO R 43
BTN A 2R PR 1 Y 5 AR 35 s Y A B A 2 52 Wi g 2
HR PP B A | R 2T R I M AR ) 9 R R 2 — 21
S5 25 S e W 2P AR v A S AL B ) R 2
LAY RBT R G T T RE S5 H NO A9 A LA ¢, H
A WRBT RAE FPLTLA T i — D5 AR SCH IR
7 T AL YA BRI & Y2 0 A A

PR TEPERL Y Z —, G BT A 00 28 R B0 245 B U5
BT R AR,

S5 3k

01 PEBB EEYEZE R PEEYE 22 )
[M]. 65T B2ttt 2006: 493.
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Study on chemical components of the medicinal plant Cynodon dactylon (L.) Pers and
their anti-inflammatory activity

LIU Jia, FAN Su-su, YANG Si-qi, TANG Li-ping, ZHANG Xuan™, LI Xian™

(School of Pharmaceutical Science and Yunnan Key Laboratory of Pharmacology for Natural Products,

Kunming Medical University, Kunming 650500, Yunnan, China)

Abstract: The chemical constituents of the 95% ethanol extract from Cynodon dactylon (L.) Pers. were
studied using silica gel, open ODS, Sephadex LH-20, and semi preparative HPLC column chromatography. The
anti-inflammatory activities of isolated flavonoids and anthraquinones were studied. Sixteen compounds were
isolated from bermudagrass and identified as tricin (1), chrysoeriol (2), isoliquiritigenin (3), tricin4 '-O-(threo-f-
guaiacyl-(7""-O-methyl-9"'-O-acetyl)-glyceryl) ether (4), luteolin (5), tricin 4’-O-(erythro-f-guaiacylglyceryl) ether
(6), calquiquelignan D (7), calquiquelignan E (8), 5,5'-dihydroxy-2',4'-dim -ethoxyflavone-7-O-#-D-(6''-O-Z-p-
coumaroyl)-glucopyranoside (9), 4’-hydroxy-2,3-dihydroflavone-7-f-D-glucopyranoside (10), tricin 4’-O-(threo-f3-
guaiacyl-(7 ' -O-methyl)-glyceryl) ether (11), w-Hydroxyemodin (12), phomarin (13), aurantio-obtusin (14), f-
sitosterol (15) and stigmasterol (16). Compounds 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 and 16 were isolated
from this plant for the first time. Compounds 2, 3 and 14 showed significant anti-inflammatory activity, with ICs,
values of 2.74, 2.35 umol/L and 3.61 pmol/L.

Key words: Cynodon dactylon (L.) Pers; chemical components; anti-inflammatory activity



