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Abstract: To study the chemical constituents and antioxidant activity of the flavones in flowers from the Polygala
fallax. Six compounds were isolated and purified by silica gel, Sephadex LH-20 column chromatography and preparative

high performance liquid chromatography ( HPLC) from the ethyl acetate fraction of 95% ethanol extract of P.

KRB 2021-01-13
ESWE . | EIH Rl K e L5 G (FERL AA18118015) 5 i sk 5| T Ty B4 J i L X0 5 4 (FERE 2Y20111010) [ (Supported
by Innovation-Driven Development Special Fund of Guangxi ( AA18118015) ; Special Funds for Local Science and Technology Development
Guided by the Central Committee (ZY20111010) ],
E—1EE . M(1995-) Wl HMFFE A WF5E 7 10 S RARZ W14k 2, (E-mail ) ligen1048195659@163.com,

CEASEE . TEA B, BITTSE S BFSE T A KRR T & SR, (E-mail ) 65392586@qq.com,,



5 RS BRI b SR S 0 3 B M E R AR AT TR 791

Jallax. Combined with the 1D-NMR spectral data and literature comparison. The results were as follows: (1) Their

structures were identified as kaempferol-3-glucoside (1), quercetin-3-O-3-D-galactoside (2), quercetin-3-O-3-

xylopyranoside (3), quercetin-3-0-a-L-arabinoside (4 ), isorhamnetin-3-0O-B-glucopyranoside (5), rutin (6),

respectively. Compounds 1-6 were obtained from the plant for the first time. (2) The antioxidant activities of different

polar parts and compounds were evaluated by using DPPH - and FRAP methods. The results showed that all compounds

had antioxidant capacity, of which the total antioxidant activity of Compound 4 was up to (4.533+0.13) mmol - g

(vitamin C value was of 5.951+0.25 mmol + g). Thus, the overall results not only enrich the material basis of flowers of

P. fallax, but also provide scientific basis for its future development and utilization.

Key words: Polygala fallax, chemical constituents, flavonoid glycosides, structure identification, antioxidant activity
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Fig. 1  Structures of compounds 1-6
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k&Y 1 R G KK, HR-ESI-MS m/z:
447.1172 [ M-H]~, 4 T C, Hy O,,,' H-NMR
(500 MHz, CD,0D) &: 8.04 (2H, d, J = 8.0 Hz,
H-2', H-6'), 6.88 (2H, d, J = 8.0 Hz, H-3',
5'), 6.36 (1H, s, H-8), 6.18 (1H, s, H-6),
5.23 (1H, d, J =7.0 Hz, H-1") ;" C-NMR (125
MHz, CD,0D) &: 158.5 (C-2), 135.4 (C-3),
179.3 (C-4), 163.3 (C-5), 100.1 (C-6), 166.5
(C-7),94.8 (C-8), 159.0 (C-9), 105.7 (C-10),
122.8 (C-1"), 132.3 (C-2", 6'), 116.1 (C-3',
5),161.5 (C-4"), 104.1 (C-1"), 75.7 (C-2"),
78.4 (C-3"), 71.3 (C-4"), 78.0 (C-5"), 62.6
(C-6") . LA 5 SCmk (3R 55,2020 ) i i
EEA 3, WEEMEY 1 HERITT,

k&% 2 ¥ @k OK, HR-ESI-MS m/z:
465.1826 [M+H]", 4+ F X C, HyO,,,' H-NMR
(500 MHz, CD,0D) &: 7.72 (1H, s, H-2"), 7.57
(1H, d, J = 8.5 Hz, H-6"), 6.85 (1H, d, J =
8.5 Hz, H-5"), 6.36 (1H, s, H-8), 6.18 (1H, s,
H-6), 5.23 (1H, d, J =7.0 Hz, H-1") ;" C-NMR

(125 MHz, CD,0D) &: 158.2 (C-2), 135.6 (C-
3), 179.2 (C-4), 162.7 (C-5), 99.9 (C-6),
165.8 (C-7), 94.7 (C-8), 158.9 (C-9), 105.5
(C-10), 123.2 (C-1"), 115.9 (C-2"), 145.7 (C-
3'), 149.9 (C-4"), 117.6 (C-5"), 122.9 (C-6"),
104.5 (C-1"), 75.7 (C-2"), 78.0 (C-3"), 71.1
(C-4"), 78.1 (C-5"), 62.5 (C-6"), L\ AR S
SCHR (M5 PFAF,2020) fiR 18 A9 AR — B0, B E
L&Y 2 Jlit ik & 3-0-8-D-H A B,

&Y 3 RE A KK, HR-ESI-MS m/z.
435.0854 [M+H]", 4+ F 2 CxH, 0, . H-NMR
(500 MHz, CD,0D) 6. 7.61 (1H, s, H-2'), 7.58
(1H, d, J = 8.5 Hz, H-6'), 6.85 (1H, d, J =
8.5 Hz, H-5"), 6.39 (1H, s, H-8), 6.20 (1H, s,
H-6) ; C-NMR (125 MHz, CD,0D) §: 158.8 (C-
2), 135.4 (C-3), 179.4 (C-4), 163.1 (C-5),
99.9 (C-6), 166.1 (C-7), 94.7 (C-8), 158.4 (C-
9), 105.6 (C-10), 123.0 (C-1"), 117.2 (C-2"),
146.1 (C-3"), 149.9 (C-4'), 116.0 (C-5"),
123.3 (C-6"), 104.6 (C-1"), 75.3 (C-2"), 77.6
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H-6), 5.39 (1H, d, J = 7.0 Hz, H-1") ; *C-NMR
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H-6), 5.10 (1H, d, J = 7.5 Hz, H-1"), 4.52
(1H, s, H-1"), 1.12 (3H, d, J = 6.5 Hz, H-
6") ;*C-NMR (125 MHz, CD,0D): & 158.5 (C-
2), 135.6 (C-3), 179.4 (C-4), 163.0 (C-5),
99.9 (C-6), 166.0 (C-7), 94.9 (C-8), 159.3 (C-
9), 105.6 (C-10), 123.1 (C-1"), 116.1 (C-2"),
149.8 (C-3'), 145.8 (C-4"), 117.7 (C-5'),
123.6 (C-6'), 102.4 (C-1"), 75.7 (C-2"), 78.2
(C-3"), 71.4 (C-4"), 77.2 (C-5"), 68.6 (C-6"),
104.7 (C-1"), 72.1 (C-2"), 72.3 (C-3"), 73.9
(C-4"), 69.7 (C-5"), 17.9 (C-6"), DL ik
P 5 Sk EIRERSE 2017 ) HR3H (Y B A — 3, il %
EEY 6 NAT

4 AN W E

4.1 ERBEKEXFRAREBLRENEENNE

Z M E EE % (2016) /9 DPPH - H M 335
BIEME R RS R,

DPPH - ¥ W& B9 BT 1. #5 % %% B DPPH -
1.971 6 mg, FHIE/K LEER i E 4 2 50 mL, #55) 15
£] 0.1 mmol - g FIABERTR

TR Vit YRR P T 1 A 7 PR LB A B KB A AN
[l A O RE & S mg, T 95% £, 58 75 V45 fit
FERZS mL, TS E] 1 mg - mL ARESH W,

DU+ 4330 W BOAS TR A AR B A I T 10 mL
B (IR0 R 25 I 80,100,120, 140,

160 L ;A1 i ik | 2R £ 1R FIE T B 4K U 43 i kG
I HL 100,200,300 ,400 500 L ; 7K AH 4> K %
W2 100,300,500 700,900 wlL) , fn4liKE 245 % 2
mL e ] s— F2 90 A6 B A A VS, T4 A 2
mL % DPPH - fiff #5 ¥, 1R 2) J5 75 % i T 3O [ )
20 min, F 517 nm M ZE W 3E1E .

DA St W B Sl 1 A s, IV 37 B R R G AR A
YR [BIE 2, IF 31550 2 B0 BR vk B2 (1G5, 1H) ©
FEd % DPPH - [ H 2 A9 3 B % 7T H DR 250
%é/?—\‘:

HERFR (%)= [A, - (A-A,) ]/A;x100,

A4, 4 50% I BE+2 mL DPPH - ¥ ¥ A9 I
HEEEAE ;A0 2 mL A S +2 mL DPPH - & 1)
W BB ;A0 2 mL FE S +2 mL 50% H BE
WO, S5RILE 1,

2R 1 AT B AR AR K S AR A TRl AR P 3 5 o
DPPH - [ HFE4 E A A A F2 B2 093 bR /E T, Herh
LR TR A B A7 e A (1C,, N 167.295+0. 17
pg s ml7),

WeF FRGEIR X AR ERT B E R 6
A28 R A S W AT PR AT P R
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Table 1 Antioxidant activities of crude extract
FE Y EWix 1Cs,
Sample Regression equation (pg-mL")
=73 y=0.052 6x+6.776 6 650.164+0.32
Alcohol extraction R>=0.990 6
A i ik A y=0.125 9x+11.14 308.658+0.33
Petroleum ether extraction R*=0.998 4
TR R AL y=0.196 3x+17.16 167.295+0.17
Ethyl acetate extraction R*=0.991 8
1E T A% B y=0.048 6x+4.9 927.984+0.59
n-butanol extraction R*=0.992 7
KA y=0.028 2x+0.851 5 1 742.855+0.44
Water phase R*=0.990 3

4.2 BREKELEHUEMRENLEHNE
Z 8B Bt A BE A IR & T ¥ (ferric
reducing ability of plasma, FRAP &) 2658 | X} M # fE
K AL oy B A BB 6 S B H AL & Wy AT i
EALRE MY, BARDBRINE
TARWRECH] ;73 53 000 wL TPTZ i B
B 300 wL TPTZ #5987 {1 58 5038 1 J5 A
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300 L A I 22 o, K I BC B FRAP T AE W
#=H,

FeSO, b #fE 5 W T 1 . 45 25 FK B 139 mg 1Y
FeSO, « 7TH, O, i /5 % i JF 1 80% L B E 45 %2 5
mL,75%] 100 mmol - L AYARE SR T

AW e Ve MR L] - 53 70KE % AR 4 mg
LG, A 80% £ B S IR R E A 2
25 mL, 135 0.16 mg - mL" BIAL& W) I ; G % AR
B 3.0 mg BTN IALER (Vo) F 80% £ 5 8 75 75 it
IFERZE 25 mL, 155 0.12 mg - mL'#Y Ve KK .

M .96 LM P JEhnA 180 wL TPTZ TAEH,
23 X IBALH A 5 WL 80% £ 1 ; i i il 28 46 )
FLP A S WL AN[EH B (0.15,0.3,0.6,0.9,1.2,
1.5 mmol « L) % FeSO, b 1% 1 5 A b K ) £L
A5 pL &G M Ve ¥, 7E 37 C FIEHE 5
min 7, T 593 nm M€ HBOGIE, LR EE 3 1K,

Ph FeSO, Vi B2 A B A s | WO B2 {8 hy 20 A A Al
WA R 2 AR DL [ O R

y=0.278 5x+0.007 4,R*=0.991 4,

DL Ve b BH M X R BE S R b & Ak sE T H
FeSO, b V5 1 1) ¥k B ok 3R, A A i 09 R B2 Oy
0.4 mg - mL™", I EAS R AW EE S 0.8 mmol - L7
(1) eSO, Ar A 1 B ELAH 7], WA & 19 b SR AL g
S LR /R M 0.8 mmol - L"'/0.4 mg - mL", HJ
2 mmol + g, ZERWFE2,

x2 UEW1-6 MITEMLFEN

Table 2 Antioxidant activities of compounds 1-6

B AL RE S
Sample FRAP ( mmol - g")

1 1.881+0.03

2 4.396+0.08

3 4.256+0.14

4 4.533+0.13

5 3.91420.28

6 4.352+0.19

LR IR Ve 5.951£0.25

HiZR 2 AT BRAES 9 140, A e 1
N B B BT AAAGTE 1, FRAP B 5 Ve A7,
W PUA A S A5 R R b R YT B
b3 4 AR R R PR RE T 0 G RS T A

3L ICHUCEE A (BB W 1), W BT 8 AR 3 1 R
REEAR, 45 300 EBE-OCH,(fb& 4 5) B, i
PRI PR AR T 3457 HhOWE 288 B4 ol 288 R 50 o
PUAALRE ST 9 BTN R (AT 309848, 2018)

5 Wik 5 b

H R, X B 24 3 46 380 K GE 1) AiF 5% 2 22 4
e AL 8 25 AR A7 AR b H T8 OC FAE L 2K
A5 2 A 19 A 22 1 ot R AR s R Y, AR
WFFE R 22 B (033 53 85 07 1%, B U A B 46 31 /K 5%
TEHARTE 6 A~ E A AH )RR A2 25 0 1) B 1 25 &
Yy, B IS [a) % M 42 BOER A7 M2 Ak & 0 24 B A A )
TR W BT AT

B S AT R G e — 2 B F w2
PEFNEL = A A A IR A AR =, R e
HEEY 1) XM /4 B BiR Pt s 5
SRR B e 4, 2020) ; Hit 2 & 3-0-8-D 4
EIFETT (AL B 2) i T 6 fMA 55 38 12 Y s 1
HEPE (AP, 0.580 mmol - L) | 71497 KR
PRI R AF B 2 A T R 0 N T S (IR IR A
2019) ; S RAR-3-0-6-H AT (L&YW 5) g%
A0 /0 B B s 40 ML LA-795 (10 pg - mL™") 3 5H
(FF1%,2007) , HHAFJC 0] 37 5 40 i -, 941
B AN AS49 9 A4 4K (Zhu et al.,2005) 5 /%
T(EY 6) AU LA N 5 H &AL &, B
BCRSE (B A, 4T 52 ) S 8 (il A 2 T Rk
PRy B BEIE 1T HL BB 0% 10 i 98 40 i HepG2 1A=
KA HBT(ZEE1,2013) , HAh, 2 T8 A
AU 55 BUE B I R BT RS R ad Ak S I T
(ZV,2013) , S5EAWETREE Rl A, & 2510
BN A% S AR AR K GE AR T R 2
— o P, A B 5 3 A 1 B A () K S 3R 2
DL AR Ak 22 ) T L ik B LT SR A T M, itk — 2
BB AR AR K S AR A% | SR A% A 7 O R R R 4 A
BRA YR R B S IR SR B,

SE .
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