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mgjm; The Wolffia genus of the family Lemnaceae is the smallest flowering plant, which could be used as fodder and
vegetable. This study was carried out for a comprehensive understanding of the chemical constituents of Wolffia globosa using
MCI, silic gel, Sephadex LH-20 column chromatography and HPLC methods. As a result, eight compounds were isolated and
identified from the EtOH extract of W. globosa. On the basis of MS and NMR spectral data, their structures were identified
to be apigenin-7-O-f-D-glucoside (1), vitexin (2), isovitexin (3), orientin (4), isoorientin (5), luteolin-7-O-f$-D-glucoside
(6), isoorientin-6""-O-f-D-glucoside (7), and apigenin-6,8-di-C-#-D-glucoside (8). The result demonstrated that glycosidic
derivatives of apigenin and luteolin with a broad range of bioactivities are the main components in W. globosa, and that W.
globosa is a new source for bioactive flavones. Fig 1, Ref 24

[&Q}W’rﬁb Wolffia globosa; flavones; orientin; isoorientin; vitexin; isovitexin
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BIR L B E TR, 30T LA KA B A T BT, A v 2
AR, Kotowska R 1 e 248 40 45 UM (43 - U % (GC-
MS) BRI AR FENAL AR AT T 00T, KBE S AR
MBS EAEIR  BlE | HT, HOER S S . Hn, 6T
T B 2K B R L R GERIT ST, DA AR O PR IR A B2 T
KR, BAT FEFER A28 BEAT TS, MR ENT .
HOBAR @35 SRR T B B 3 2SN M B H AL & W, 25T
R FE IR A5 04 3 Ty v K L M8 R T SR -T- O- - D- L I A
(D) IR (2) AR (3) | 285 (4) | 2R
(5) . RERHZR-T-0-p-D-ME I (6) | F2EHH-6"-0-
B-D-MEIHIHEH (7) FfF3E3R-6,8-di-C-p-D-MEMGH i H (8).
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FHEEIZ (200-300H ) 4 B i PE AL T A2 5™, ) SR OBE 8 i
Sephadex LH-203% E GE/AH A 7=, MCIM B2 H A =25 {2
INEVAE TR R ROBAR TSR i R 2SR A R A R =
i, AR C-184E (10 x 250 mm, 5 um, kromasil) .

JEMHT20124F2 A RA =M EW, mE & LARER
Elias Landolt§ & , {77 T 1 [ B} 24 B o 8 Az 4 B 5% Jr 1ot FH
ERBEMAY L.

T RIEFER A 150 g, FH95%ZEE (2 LAk, Fh3uk ) $hid
B, BRI A M BR AN, WUR IR AR (16.5
g) . BEMHPOKGEL, RIGIRK HAME ., 2R 0. BT B
P, HEIE T RERER) (3.5 g).
1E T EEER 43 38 i MCIAE 243% , LL ZLEE-7K (0:100, 20:80,
40:60, 60:40, 100:0, V/V) Sk i i AR BRI, Z8TLCHM#T,
GIFFEIA, B, C. DA~ 53 B/ 833 iEAH R e AE 24T,
FHE-HEE (8:1, 6:1, 4:1) IR AR E VE BRI A 44 (28
mg) FI7. 8HIIR AW, tL& W TRISHIIR A W14 2l % HPLC
(C18%E, 254 nm, 30%M EE-7K, 2.5 mL/min) 4li{L55]7 (8
mg) FI8 (7 mg) . C4 4> 4 ¥t X #+ Sephadex LH-204r & )5, F5
FH2E#8HPLC (C18%:, 254 nm, 38%MH [EZ—7K, 2.0 mL/min)
alifk, 1584k5 492 (25 mg) F15 (30 mg) . D 43 28 1IEAH A IR
RS, LA - T B WO TR, B VR AR B LS
1. 3M6RIR AW, ZIRA Y P4 B (Sephadex LH-20) JZ
M, B 15211 (6 mg) I3, 6MIR A Y. fL& W36 IR &
#E— 2538 5T HPLC(C184F, 254 nm, 42%H EZ—7K, 2.0 mL/min)
il %, fifb 5303 (35 mg) F16 (5 mg) . Fb& Wy Y 45 UL 1.

wEw: C,,H,,0y, AR R ; UV (MeOH) Amax (10g €)
268 (4.42) , 333 (4.45) nm; IR (KBr) v,,,, 3 400, 1 670, 1610,
1498, 1 080 cm™; HR-ESI-MS: m/z 431 [M - H]. '"H-NMR (600

R, R, R;
1 H glc H
2 glc H H
3 H H gle
8 gle H gle

El1 & W1-8aIk .

Fig. 1 Chemical structures of compounds 1-8.
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MHz, DMSO-d,) d: 12.97 (1H, s, 5-OH) , 7.96 (2H, d, J =
8.46 Hz, H-2', 6"), 6.93(2H, d, J = 8.52 Hz, H-3', 5") , 6.85
(1H, s, H-3), 6.83 (1H, s, H-8), 6.45(1H, s, H-6), 5.06
(1H, d, J = 6.66 Hz, H-1"") . L _F ¥ 5 SCHk 8 0 3
F-7-O-B-D- BT BRI B A — B, i A & Wb 3
R-7-0-B-D-HHE Y.

wEW2: C,H,0,, EMOHA; UV(MeOH) 1,,, (log
£) 269 (4.40), 330 (4.38) nm; IR (KBr) v, 3 385, 1 653, 1
623, 1 070 cm™; HR-ESI-MS: m/z 431 [M - H]. '"H-NMR (600
MHz, DMSO-d,) 6: 13.14 (1H, s, 5-OH) , 8.00 (2H, d, J =
8.04 Hz, H-2', 6'), 6.89 (2H, d, J = 7.74 Hz, H-3, 5') , 6.74
(1H, s, H-3), 6.23 (1H, s, H-6) , 4.72(1H, d, J = 9.18 Hz,
H-17), 3.17-3.80 (5H, m, ## L i ¥) ; "C-NMR (150 MHz,
DMSO-d,) 6: 163.6 (C-2) , 102.2(C-3) , 181.7(C-4) , 160.3 (C-
5),98.4(C-6), 163.3(C-7), 104.5(C-8) , 155.9(C-9) , 103.4
(C-10), 121.5(C-1") , 128.5(C-2, 6'), 1157(C-3, 5'), 161.1
(C-4),73.3(C-17),70.8(C-2"), 78.6(C-3""), 70.4 (C-
47), 81.6(C-5"), 61.2(C-6"). LA EF¥E 5 SCiik 47 38 A4 430
HRBOE AR — 8, Bz A P 5 IR

*EMW3: C,H,0,, EOKAK; UV (MeOH) 1,,, (log
€) 273 (4.05), 335(4.30) nm; IR (KBr) v,,, 3 434, 1 655, 1
600, 1 075 cm™; HR-ESI-MS: m/z 431 [M - H]". 'H-NMR (600
MHz, DMSO-d,) §: 13.20 (1H, s, 5-OH) , 7.92 (2H, d, J =
8.52 Hz, H-2', 6'), 6.94(2H, d, J = 8.58 Hz, H-3", 5'), 6.75
(1H, s, H-3), 6.53 (1H, s, H-8) , 4.59 (1H, d, J = 9.84 Hz,
H-1"), 3.10-4.03 (5H, m, ¥ I+ ) ; "C-NMR (150 MHz,
DMSO-d,) d: 163.7(C-2), 102.9 (C-3), 182.1(C-4) , 160.8
(C-5),109.0 (C-6) , 163.4(C-7), 93.8(C-8) , 156.4 (C-9) ,
103.5(C-10), 121.2(C-1"), 128.6 (C-2', 6') , 116.2(C-3", 5) ,
161.3(C-4), 73.2(C-1""), 70.7(C-2") , 79.1(C-3") , 70.4 (C-
47), 81.6(C-57), 61.6 (C-6") . Lh_b- R4 FnSC ik v iy B ™
FEAR—B, W E RS YR AR

&4 C,H,)0,,, T A; UV(MeOH) A,,, (log &)
257(3.86) , 269 (4.50) , 350 (4.05)nm; IR (KBr) v, 3 410,

SN B B

H (6"-O-glucosyl)glc

http://www.cibj.com/

Chin J Appl Environ Biol [ ]S54 1244k



1018 FEMERI LAy 63

1 655, 1613, 1 069 cm™; ESI-MS: m/z 447 [M - H]. '"H-NMR
(600 MHz, DMSO-d,) d: 13.17(1H, s, 5-OH) , 7.49 (2H,
overlapped, H-2", 6"), 6.88 (1H, d, J = 8.20 Hz, H-5") , 6.65
(1H, s, H-6), 6.28 (1H, s, H-3) , 4.69 (1H, d, J = 9.84 Hz,
H-17), 3.15-3.85(5H, m, ## L) ; "C-NMR (150 MHz,
DMSO-d,) d: 164.2 (C-2), 102.5(C-3) , 182.1(C-4), 160.4
(C-5),982(C-6), 162.7(C-7), 104.6 (C-8) , 156.1(C-9) ,
104.1(C-10), 122.0(C-1), 114.1(C-2") , 145.9(C-3") , 149.7
(C-47),1157(C-5"), 119.4(C-6") , 73.4(C-1""), 70.8 (C-
27), 788 (C-3"),707(C-4"), 82.1(C-5"), 61.7(C-6"). LA
B 5 SRR PR A 2T RO I AR — B, e i s
W 2T R

wEWSs: C,H,,0,, BEHAK; UV(MeOH) A,,,
(log €)272(3.96) , 340 (4.15) nm; IR (KBr) v,,,, 3 420,
1 652, 1450, 1 079 cm™; ESI-MS: m/z 447 [M - H]. 'H-NMR
(600 MHz, DMSO-d,) J: 13.57 (1H, s, 5-OH) , 7.41 (2H,
overlapped, H-2", 6'), 6.90 (1H, d, J = 8.08 Hz, H-5") , 6.68
(1H, s, H-3), 6.50 (1H, s, H-8) , 4.59 (1H, d, J = 9.80 Hz,
H-1"), 3.10-4.05 (5H, m, ¥ I iF) ; "C-NMR (150 MHz,
DMSO-d,) 8: 163.7(C-2), 102.8 (C-3) , 181.9 (C-4) , 160.7 (C-
5),108.9(C-6), 163.3(C-7), 93.5(C-8), 156.2(C-9) , 103.4
(C-10), 121.4(C-1"), 113.3(C-2") , 145.8 (C-3"), 149.8 (C-
4),116.1(C-5"), 119.0(C-6") , 73.1(C-1"") , 70.7(C-2"") , 79.0
(C-37),702(C-4"), 81.6(C-5"), 61.5(C-6"). VA %8 5
SCHR AR T8 A S 2E RO T AR — B, WOk L e ol R
.

*EMW6: C,H,0,, FEOHA; UV(MeOH) 4, (log &)
256 (4.30) , 267(4.25) , 358 (4.43) nm; IR (KBr) v, 3 390,
1 650, 1 595, 1 043 cm™; ESI-MS: m/z 447 [M - H]. 'H-NMR
(600 MHz, DMSO-d,) d: 12.97 (1H, s, 5-OH) , 7.44 (2H,
overlapped, H-2, 6"), 6.90 (1H, brs, H-5"), 6.78 (1H, s,
H-8), 6.73 (1H, s, H-3), 6.43(1H, s, H-6) , 5.07 (1H, d,
J =744 Hz, H-1"") ; "C-NMR (150 MHz, DMSO-d,) J: 164.5
(C-2),103.1(C-3), 181.8(C-4), 161.1(C-5), 99.5(C-6) ,
163.0 (C-7) , 94.7(C-8), 156.9(C-9), 105.3 (C-10), 121.3 (C-
1), 113.5(C-2"), 1458 (C-3"), 150.0 (C-4") , 115.9(C-5") ,
119.2(C-6"), 99.9(C-1"), 73.1(C-2""), 76.4(C-3") , 69.5 (C-
47),771(C-57), 60.6 (C-6") . LA_b-45 3Tk iy A "3 A
— B, BBz A % B R B R -T-0-B-D- I HE T

wEWMT: C,;H, 0y, BB A; UV (MeOH) 4, (log &)
255(4.46) , 260 (3.86) , 345(4.55) nm; IR (KBr) v, 3 405,
1 597, 1 450, 1 100 cm™; ESI-MS: m/z 609 [M - H]. '"H-NMR
(600 MHz, DMSO-d,) d: 13.57 (1H, s, 5-OH) , 7.39 (2H,
overlapped, H-2', 6"), 6.88 (1H, d, J = 8.16 Hz, H-5") , 6.84
(1H, s, H-3), 6.47(1H, s, H-8) , 4.58 (1H, d, J = 942 Hz,
H-17), 414 (1H, d, J=7.80 Hz, H-1""), 2.95-4.09 (10H, m,
¥ ET) ; "C-NMR (150 MHz, DMSO-d,) 6: 163.7(C-2) ,
102.7(C-3), 181.8 (C-4) , 160.6 (C-5) , 108.8 (C-6) , 163.3 (C-
7), 93.7(C-8), 156.3(C-9), 103.2(C-10), 121.5(C-1"), 113.2
(C-2"), 145.8(C-3"), 150.1(C-4"), 116.1(C-5") , 119.0 (C-
6),73.1(C-1"),70.5(C-2""), 76.9(C-3"), 70.1(C-4"") , 79.8
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(C-5"),70.1(C-6"),102.7(C-1""), 73.3(C-2""), 76.8 (C-
377), 69.3(C-4""),789(C-5""), 61.0(C-6""). L)k %R
5 SCRR R A ROHE I AR — B, B b A Y R R
17-6"-0-B-D-F i 1.

LEWS: C,H, 0y, EEKA; UV (MeOH) A, (log &)
271(3.98), 333 (4.53) nm; IR (KBr) v,,, 3 395, 1 605, 1 450,
1 045 cm™; ESI-MS: m/z 593 [M - H]. '"H-NMR (600 MHz,
DMSO-d,) 6: 13.70 (1H, s, 5-OH) , 8.00 (2H, d, J=28.20 Hz,
H-2’, 6'), 6.94(2H, d, J = 8.40 Hz, H-3', 5°), 6.80 (1H, s,
H-3), 480 (1H, d, J=9.66 Hz, H-1") , 475(1H, d, J = 9.78
Hz, H-1""), 3.20-3.89 (10H, m, 4# I i F) ; *C-NMR (150
MHz, DMSO-d,) d: 164.2(C-2), 102.6 (C-3) , 182.4(C-4) ,
158.2(C-5), 107.5(C-6) , 160.8 (C-7), 105.3(C-8), 155.1(C-
9), 104.0 (C-10), 121.5(C-1") , 129.1(C-2", 6') , 1159 (C-3’,
5),161.3(C-4"),73.4(C-1""),72.0(C-2"), 78.9(C-3"),
70.6 (C-4""), 82.0(C-5"), 61.3(C-6"), 74.1(C-1"""), 71.0
(C277),77.8(C3""), 69.1(C-4""), 81.0(C-5"") , 60.0 (C-
6°") . LA B 5 SOk b BOE P AR — 2 e LAY
JE T HR-6,8-di-C-p-D-Hi i 1.

e PN K AR TR SRR A, AR RAEE SRS L T
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