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mg), VII(11.2 mg), VIII(10.3 mg)
IX(138.6 mg), 1

l N
2 BEMER
I ( / ); mp: 272~273
IR (KBr) vmax cm™': 3423, 1629, 1558, 1501, 1454,
1345, 1267, 1204, 1168, 1111, 1060, 837; 'H-NMR
(500 MHz, DMSO-dg) 6 7.07 (1H, d, J= 1.9 Hz, H-2"),
7.06 (1H, d, J = 1.9 Hz, H-6"), 6.55 (1H, s, H-3), 6.51

OH R,
HO 0o Q
HO 0 OH
e T
OR,

OCH,

(1H, d, J = 2.0 Hz, H-8), 6.37 (1H, d, J = 2.0 Hz, H-6),
3.86 (3H, s, 5-OMe), 3.79 (3H, s, 5-OMe); *C-NMR
(125 MHz, DMSO-dg) § 159.9 (C-2), 106.4 (C-3),
175.5 (C-4), 160.6 (C-5), 96.4 (C-6), 162.3 (C-7), 95.1
(C-8), 159.0 (C-9), 107.2 (C-10), 120.8 (C-1'), 106.9
(C-2"), 145.8 (C-3'), 137.7 (C-4"), 148.6 (C-5'), 101.8
(C-6'), 55.8 (C-5-OMe) , 56.1 (C-5'-OMe) [4]
, HSQC HMBC ,
I

OH O
0 CHO Il R,=Gle R,=OH
MR,=Gle R~H
I IV R, = Rutinose R,=OH
VR,=CH, R,~OH
GluO
VIl X
1 [~IX

Fig. 1

II: ( ); mp: 246~247
IR (KBr) vma cm': 3424, 1655, 1608, 1506, 1446,
1364, 1304, 1259, 1205, 1172, 1090, 1022, 998, 826;
"H-NMR (500 MHz, CD;OD) § 7.84 (1H, d, J = 2.0 Hz,
H-2'), 7.58 (1H, dd, J = 2.2, 8.5 Hz, H-6"), 6.88 (1H, d,
J = 8.5 Hz, H-5"), 6.40 (1H, d, J = 2.1 Hz, H-8), 6.20
(1H, d, J = 2.0 Hz, H-6), 5.16 (1H, d, J = 7.8 Hz, H-1"),
3.47~3.85 (6H, m, H-2"~6"); C-NMR (125 MHz,
CD;0D) 6 158.5 (C-2), 135.8 (C-3), 179.6 (C-4), 163.0
(C-5), 100.0 (C-6), 166.2 (C-7), 94.8 (C-8), 158.9
(C-9), 105.5 (C-10), 123.0 (C-1"), 116.1 (C-2'), 145.8
(C-3"), 149.9 (C-4"), 117.8 (C-5"), 122.9 (C-6'), 105.6
(C-1"), 73.2 (C-2"), 75.1 (C-3"), 70.1 (C-4"), 77.2

(C-5"), 62.0 (C-6") [5]
-3-0-p-D- ,
11 -3-0-p-D-
IIT: ( ); mp: 252~253

IR (KBr) vmex cm™': 3448, 1656, 1606, 1560, 1492,
1363, 1305, 1264, 1208, 1187, 1136, 1089, 1072, 1018,
895, 848; 'H-NMR (500 MHz, CDCl3) 6 8.09 (2H, d, J =
8.7 Hz, H-2', H-6"), 6.91 (2H, d, J = 8.7 Hz, H-3', H-5),
6.47 (1H, d, J = 2.0 Hz, H-8), 6.23 (1H, d, J = 2.0 Hz,

Structures of compounds I~IX

H-6), 5.14 (1H, d, J = 7.5 Hz, H-1""), 3.43~3.82 (6H, m,
H-2"~6"); *C-NMR (125 MHz, CDCl;) 6 158.6 (C-2),
135.7 (C-3), 179.7 (C-4), 163.1 (C-5), 94.8 (C-6),
166.1 (C-7), 100.0 (C-8), 159.2 (C-9), 105.7 (C-10),
122.8 (C-1'), 132.4 (C-2', C-6'), 116.1 (C-3', C-5),
161.6 (C-4'), 105.1 (C-1"), 73.1 (C-2"), 75.1 (C-3"),
70.1 (C-4"), 77.2 (C-5"), 62.1 (C- 6")

[6] ,

I

Iv: ( / ); mp: 196~197 ;
IR (KBr) vme cm': 3416, 1655, 1603, 1505, 1456,
1362, 1296, 1204, 1169, 1065, 1014, 880, 809;
"H-NMR (500 MHz, DMSO-d;)  7.68 (1H, d, J = 2.1
Hz, H-2'), 7.64 (1H, dd, J = 2.1, 8.4 Hz, H-6'), 6.89
(1H, d, J= 8.4 Hz, H-5"), 6.41 (1H, d, J= 2.1 Hz, H-8),
6.22 (1H, d, J= 2.1 Hz, H-6), 5.12 (1H, d, J = 7.5 Hz,
H-Glu-1), 4.54 (1H, s, H-Rha-1), 3.29~3.92 (10H, m,
sugar protons), 1.14 (3H, d, J = 6.2 Hz, H-Rha-6);
BC-NMR (125 MHz, DMSO-dg) 6 158.5 (C-2), 135.6
(C-3), 179.4 (C-4), 162.9 (C-5), 100.0 (C-6), 166.0
(C-7), 94.9 (C-8), 159.3 (C-9), 105.7 (C-10), 123.6
(C-1"), 116.1 (C-2'), 145.8 (C-3"), 149.8 (C-4"), 117.7
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(C-5"), 123.2 (C-6"), 104.7 (C-1"), 75.7 (C-2"), 78.2
(C-3"), 74.0 (C-4"), 77.2 (C-5"), 68.6 (C-6"), 102.4
(C-1""), 72.3 (C-2""), 71.4 (C-3""), 72.1 (C-4""), 69.7
(C-5""), 17.8 (C-6""") [7]
, v
V: ( ); mp: 258~259 ;
IR (KBr) vma cm': 3442, 1655, 1607, 1564, 1505,
1441, 1362, 1296, 1275, 1216, 1171, 1120, 1018, 976,
832, 805; 'H-NMR (500 MHz, CDCl;) 6 7.69 (1H, d, J =
2.2 Hz, H-2'), 7.58 (1H, dd, J = 2.1, 8.5 Hz, H-6"), 7.00
(1H, d, J = 8.4 Hz, H-5"), 6.48 (1H, d, J = 2.1 Hz, H-8),
6.25 (1H, d, J = 2.1 Hz, H-6), 3.86 (3H, s, H-3-OCH3);
BC-NMR (125 MHz, CDCl;) § 156.8 (C-2), 139.4
(C-3), 179.6 (C-4), 163.3 (C-5), 99.4 (C-6), 164.9
(C-7), 94.5 (C-8), 157.9 (C-9), 106.0 (C-10), 123.2
(C-1"), 116.4 (C-2'), 145.9 (C-3"), 149.1 (C-4"), 116.3
(C-5"), 122.2 (C-6"), 60.2 (C-3-OCHa)
(8] 3-0- ,
vV 3-0-
VI ( ); mp: 172~173
IR (KBr) vma cm': 3424, 2943, 2851, 1638, 1454,
1380, 1043, 881; 'H-NMR (500 MHz, CDCl;) 6 4.68
(1H, d, J = 1.9 Hz, H-29a), 4.56 (1H, br s, H-29b), 3.19
(1H, dd, J = 4.9,11.4 Hz, H-3a), 2.37 (1H, dt, J = 5.2,
16.3 Hz, H-19), 1.68 (3H, br s, H-30), 1.03, 0.96, 0.94,
0.83,0.79,0.76 (  3H, s, H-23~H-28); *C-NMR (125
MHz, CDCl;)  39.0 (C-1), 27.4 (C-2), 79.0 (C-3), 38.7
(C-4), 55.3 (C-5), 18.3 (C-6), 34.3 (C-7), 40.8 (C-8),
50.4 (C-9), 37.2 (C-10), 20.9 (C-11), 25.1 (C-12), 38.0
(C-13), 42.8 (C-14), 27.4 (C-15), 35.6 (C-16), 43.0
(C-17), 48.3 (C-18), 48.0 (C-19), 151.0 (C-20), 29.8
(C-21), 40.0 (C-22), 28.0 (C-23), 15.4 (C-24), 16.1
(C-25), 16.0 (C-26), 14.5 (C-27), 18.3 (C-28), 109.3
(C-29), 19.3 (C-30) [9]
, VI
VII: ( ); mp: 182~183
IR (KBr) vmax cm™': 2941, 2858, 1705, 1644, 1455,
1381, 870; 'H-NMR (500 MHz, CDCl;) ¢ 4.66 (1H, d,
J = 1.7 Hz, H-29a), 4.54 (1H, d, J = 1.7 Hz, H-29b),
1.65 (3H, br s, H-30), 1.04, 1.03, 0.99, 0.90, 0.87, 0.78
( 3H, s, H-23~H-28); *C-NMR (125 MHz, CDCl;) ¢
39.5 (C-1), 34.0 (C-2), 217.9 (C-3), 47.2 (C-4), 54.8
(C-5), 19.6 (C-6), 33.5 (C-7), 40.7 (C-8), 49.7 (C-9),
36.8 (C-10), 21.4 (C-11), 25.0 (C-12), 38.1 (C-13),
42.8 (C-14), 27.3 (C-15), 35.4 (C-16), 42.9 (C-17),
48.1 (C-18), 47.8 (C-19), 150.6 (C-20), 29.7 (C-21),
39.9 (C-22), 26.6 (C-23), 20.9 (C-24), 15.9 (C-25),
15.7 (C-26), 14.4 (C-27), 17.9 (C-28), 109.4 (C-29) ,

19.2 (C-30) [10]
, VII
VIII: ( ); mp: 182~183

26 /2010

IR (KBr) v, cm™': 2938, 2863, 1709, 1474, 1450,
1386, 1376, 996; '"H-NMR (500 MHz, CDCl;) § 5.56
(1H, dd, J = 2.7, 8.2 Hz, H-15), 2.57 (1H, m, H-2a),
2.37 (1H, m, H-2b), 1.13 (3H, s, H-26), 1.08 (6H, s,
H-25, H-23), 1.07 (3H, s, H-24), 0.99 (3H, s, H-29),
0.93 (3H, s, H-27), 0.91 (3H, s, H-30), 0.90 (3H, s,
H-28); *C-NMR (125MHz, CDCl;) J 38.4 (C-1), 34.1
(C-2), 217.4 (C-3), 47.6 (C-4), 55.8 (C-5), 20.0 (C-6),
40.7 (C-7), 38.9 (C-8), 48.7 (C-9), 37.6 (C-10), 17.5
(C-11), 33.6 (C-12), 35.7 (C-13), 157.7 (C-14), 117.2
(C-15), 37.7 (C-16), 29.9 (C-17), 48.9 (C-18), 36.7
(C-19), 28.8 (C-20), 33.1 (C-21), 35.2 (C-22), 21.5
(C-23), 26.2 (C-24), 14.8 (C-25), 25.6 (C-26), 29.9
(C-27), 17.5 (C-28), 33.4 (C-29), 21.4 (C-30)

[11] ,
VIII
IX: ( / ); mp:
290~291 ;IR (KBr) vinax cm™': 3416, 2918, 2850, 1622,
1541, 1467, 1074, 1023; :
, 3
Rf ,
IX
[1] , .
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the Dai Medicinal Plant Winchia calophylla [J]. Acta [11] , s , .
Botanica Sinica, 2002, 44(3): 354-358. M1 , 2006, 4(3): 188-191.

Chemical constituents of marine mangrove plant Bruguiera
gymnorrhiza

LI Fang'?, LI Xiao-ming*, WANG Bin-gui*
(1. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Received: Dec., 8, 2009
Key words: Bruguiera gymnorrhiza; Rhizophoraceae; flavone; triterpene

Abstract: Various techniques were used to purify and determine the chemical constituents of the mangrove plant
Bruguiera gymnorrhiza. As a result, nine compounds including gramrione (I), quercetin-3-O-f-D-glucoside (II),
astragalin (III), rutin (IV), 3',4',5,7-tetrahydroxy methylflavone (V), lupeol (VI), lupenone (VII), 14-taraxeren-3-
one (VIII), and B-daucosterol (IX) were isolated and identified. Compounds II~V were isolated from this genus for

the first time.
(R #: KIZFH)

(L35 6 1)

Diversity of bacterial community in sediments of Jiaozhou Bay

LIU Xin™?, XIAO Tian', ZHANG Wen-yan'?®, DONG Yi'?, YUE Hai-dong*

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate School of
Chinese Academy of Sciences, Beijing 100049, China; 3. Ocean University of China, College of Marine life
Sciences, Qingdao 266003, China)

Received: Feb., 10, 2010
Key words: sediment; microbial community; 16Sr DNA diversity; Jiaozhou Bay

Abstract: The 16S rDNA clone library technique and PCR-RFLP analysis were applied to give a comprehensive
view of the diversities and compositions of sediment bacterial communities at four sampling stations of Jiaozhou
Bay. The 16S rDNA clone library analysis indicated that the sediments contained high diversities of bacteria and
distributed in 15 known phyla in maximum, and some sequences were affiliated to uncultured bacteria. Proteobac-
teria and Acidobacteria were the dominant groups in the sediments. y-Proteobacteria and d-Proteobacteria, aver-
agely accounting for 42% and 16.75% of the four libraries, respectively, were the most dominant classes in Proteo-
bacteria. Members of Bacteroidetes, Planctomycetes and Actinobacteria were also comparatively dominant groups
found in Jiaozhou Bay sediments. Bacterial community diversities differed in space, probably resulting from the
special habitats of different microbial groups and also the different geographical locations in Jiaozhou Bay.
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