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Chemical Constituents from the Roots of Polygala-arillata Buch. -Ham. ex D. Don
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Abstract ; To investigate the chemical constituents from the 75% alcohol fraction of the roots of Polygala arillata Buch. -
Ham. ex D. Don. Column-chromatographies of silica gel, preparative HPLC and Sephadex LH-20 were applied to isolate
the chemical constituents:Pure ¢ompounds were elucidated by means of '"H NMR," C NMR and LC-MS. Ten compounds
were isolated and identifiedas B-D-(3-0-sinapoyl ) -fructofuranosyl-a-D -( 6-O-sinapoyl ) -glucopyranoside (1), cis-co-
niferin (2) ,a=spinasterol (3) ,2’-deoxythymidine (4) , a-spinasteryl 3-0-8-D-glucopyranoside (5) ,B-sitosterol (6),
glucosyringic-acid (7). ,glucose (8) ,sucrose (9) ,p- hydroxybenzaldehyde (10). Compounds 2-5 and 7 were obtainted
from Polygala arillata Buch.-Ham. ex D. Don for the first time. The antioxidant activities of compounds 1 ~7 and 10
were tested by using the 2 ,2-diphenyl-1-picryhydrazyl ( DPPH) and 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid) ((ABTS) radical scavenging assays,and only compound 1 exhibited moderate antioxidant activity compared to as-
corbic acid.
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M2 A RIS DS AN Y Ko s
KA A LIRS T, 4 BS A9 5 10
MMEEW, 53 5 %8 R 3,6"- 27 FBEELRERE (1) |
JRAAMAH (2) (-3 HEEE(3) \2"- B M HF (4) (a-
T -3 -4 -B-D- ML IR 8 4 B (5) B BB (6) |
TEBRANE(T) ERE(8) JHNE(9) FIXS FEHE
AHEE(10) o HrP b a¥ 2 ~5 F17 915 A 1
AR T B AR R, FEX T B B L & W AT A
HIJEIE R S50 P, 42 il DPPHABTS [ i 3534 BR 49
MO EEN AL A B R B AL S 1 ~ 7 .10
PEATHUEATE PEPEOY , LAPTOR LR A BH X R 2, 5
HAATHUAATR T LU AL, 85 R RIS 1 B
—ERPURALTE

1 (EEHH

1.1 RIS BENFESIEHA

Aglient 1260 155 %0k AH 2L 351X, Aglient 1260 i
AR IR, Waters 2489 1l 28 1 AH (1354 , Synapt
G2 mass JIFEIY A 35 E Waters 2\ 7] ]38 , BrukerAV-
IID A% e i 1A (' TMS B 4R, 6 A ppm, J 2R
Hz) ,RE-52AA Jig§#% 78 KA T 116 7 2 A= ARAX 2
]~ RE-5205 Jight7& & A0 T b 2R AR A AR T
TH-IT %3 2 fin #4485 i L BHT AR ARSI A
H],ZF-20D BEFE SRS BT Al Lk R AR
J7H: 7, TGL-16C "R A9 2 51 B AL [ 122 55
BheEAUER T HHS Y PR IR /K 740 H L Vi [ R 5
WA BRAFI BRI 45 ), Sephadex TH-20 % SR b E
i Hi# L GE Healtheare 2 B8 4: 7=, K ln] C o #EJZHT
it (ODS-A-HG'5 ~50 um). i HAS YMC 23 "4
7 R A EB (GFy50.4 ~0.5 mm) 1 T afk
T WA BRAF A )2 EH AR (GF-254 10 ~
40 pm) W T B4k T A Z ek e (100 ~
200-H,.200 ~ 300 H )W T BiEEefe T o it
H): e Sl @ P bE L TR S A TTEY R
Braf, W T FERHEAL R A F
1.2 HmEAZIEIKF

DPPH (1,1-Z R JE-2- =i FL R ) g T 1 g 4
A YRR AT BRA ] e (i 4t) ) T R e T
BHE AL 2R A 7 BUR MR (s34 all) Rt by
KEA2EGFN T, ABTS (9 Afral) W T _E i agnt2E 4
FHEA A A BB (5344 W T R HE T U
2R A FR A ], 96 fAL A B 55 1 Corning
WNEAETE,

1.3 ##t

B I AL I EEAE AR R H m /i , & R TP BE 25K
SRRV 5 E I i R ) A LR AR
(Polygala arillata Buch. -Ham. ex D. Don) AR , B 5
il T IR B 24 o M S 0 2 2 A

2 REFHSE

TR AL I EEAEAR 1S ke, #3675 % &
P AR AT , AU AR 3 h, IR 3 WK, A1 42
B8 e 0 BORR Y o AR IR TN B TR
W, 5 B A B | R R IR B AR, A5 AR 3
UG FT A 53 2 IO D3R e 46 , 43 A 1) T Tk 50
53 (80 g) , LR LT3 (138 ) FIE T BEff 43 (152
g) o 1E TR SR AT 2 B DL A e - i
Fie— ¢ L B S Jog- FH 8% 100: 0, 100: 1,100
:3.100:5.100: 7 .10: 1 8:2 7:3 . 1: 1) Pe B &40 H
Fr.1.<~9 3L 9 A4/, Fr.7(2.3 g) %4 Sephadex LH-
20 [ AT, DK el , P28 il £ oA ta ik
Lh 6% CNif R iR, 5 2k 59 4(7 mg) o HAR
BB R RE AL JZ 7 | Sephadex LH-20 7 S 5 K
(FREE-/K BB BEVRIEE) - HPLC 45 55 2 il 5 ( H -7k
VERBEEIE ) L2 05 45 7 k3 214k 5 1(20. 0
mg) 2(30.4 mg).3(20.1 mg).5(27.1 mg) .6
(24.0 mg) 7(11.7 mg) .8(8.0 mg) .9(37.5 mg)
10(15.6 mg) .,

3 GHEE

waEWm1 ptJEBmR(HEE) ;ESI-MS m/
2:753 [ M-H] 5 #fEi 4> FX4 Cy, H, 0,3'H NMR
(400 MHz, CD,0D) 6:3.50 (1H,ddd, J =9.8,
3.9,2.3 Hz,H2' ),3.61 (1H,d, J =12.0 Hz, H-
1a),3.63 (1H,d, J =12.0 Hz, H-1b),3.78-3.96
(13H,m),4.23 (1H,dd, J =11.6 7.2 Hz, H-6'
a),4.68 (1H,dd, J =11.6 1.5 Hz,H-6' b) ,4. 65-
4.71 (1H,m,H-6" ),5.53 (1H,d, J =3.7 Hz,H-1'
),6.426.52 (2H,m,H-8"" ,H-8""" ),6.89 (1H,s,
H-2"""),6.93 (1H,s,H2"" ),7.61 (1H,dd,J =
15.9,6.7 Hz,H7""" ),7.69 (1H,dd,J =15.8,7.7
Hz,H-7"" );"C NMR (100 MHz, CD,0D) 6:56.5
(C3"""" Me0),56.8 (C5"""" -MeO),56.9 (C3""
Me0),56.9 (C-5'""" -MeO) ,63.8 (C-6),65.6 (C-
6'),65.7 (C-1),71.9 (C4'),72.5 (C5' ),73.1
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Fig. 1 The chemical structures of .compounds 1-10

(C2"),74.2 (C4),75.1 (C-3"),79.3 (C-3),
84.3 (C-5),92.7 (C-1"),104.8 (C-2),106.9 (C-
6" ),107.1 (C-6""" ),112.1 (C-8"" ),115.0 (C-
8" ),126.6 (C-1""),126.6 (C-1""" ),139.5 (C=
4" ), 139.6 (C4""" ),147.3 (C-7"" ),147.9 (C-
7' ) ,149.4 (C5"" ) ,149.4 (C-5""" ) 168, 2 ( C-
9" ),169.1 (C9""" ), NMR ¥t 53,6/- T IF Fi
SERERE SOk HOE— B, O e A L 3,67
I FIEESE TR

wEW2 HEIEEHK(PE) ;mp. 184 ~
185 °C ;ESI-MS m/z:365 [ M+ Na] * ; HEW 4> F X H
C,,H,, O,.,'H NMR (400 MHz, CD,0D) §: 3. 31
(1H,m,H-5of Gle) ,3.41°(1H,m,H-2 of Glc¢),3.49
(1H,m,H4 of Gle) ,3.69 (1H,dd, J = 12.1,5.1
Hz,H-6b of Glc¢),3.83%(1H,dd,H-6a of Glc),3.86
(6H,m,2Me0) ,4.35 (2H,dd,J = 6.6,1.8 Hz, H-
9a,H9b) ,4:59°(1H,s,H-1 of Glc),5.78 (1H,dt,J
=11.7,6.4 Hz,H-8),6.49 (1H,d, J =11.7 Hz H-
7),6.78 (2H,s, H2,6);” C NMR (100 MHz,
CD,0D) §:56.8 (Me0),59.9 (C9),62.5 (C-6 of
Gle),71.3 (C4 of Gle),74.9 (C-2 of Gle),77.9
(C-3 of Gle),78.2 (C-5 of Gle),102.7 (C-1 of
Gle),114.4 (C2,6),122.9 (C-8),131.0 (C-7),
131.9 (C-1),133.2 (C4),150.5 (C-3,5), NMR
Bl 5 A SR 4R a8 — 2, s A
2 J AR A

LEWI, _AIEHAR(EL)) ;ESI-MS m/
2:435 [M+Na] " ;43 F= W C,yH,,O;'H NMR (400
MHz, Pyridine-d5 ) 6:0. 63 (3H,s,H-18),0. 70 ~
1.00.(12H, m, H-19,26,27,29),1.11 (3H, m, H-
21),3.88 (1H,m,H-3),5.00 (1H,m,H-1"),5. 10
(1H,m,H-7),5.23 (1H,m,H-22);"”C NMR (100
MHz, Pyridine-ds ) §:12.7 (C-1),12.9 (C-18),13.7
(C-19),19.6 (C27),21.7 (C26),22.1 (C-21),
22.3 (C-11),23.8 (C-15),26.1 (C-28),29.4 (C-
16),30.6 (C-6),32.9 (C-25),34.9 (C-10),38.1
(C-1),39.5 (C4),40.1 (C-12),41.1 (C-5) ,41.6
(C-20),43.9 (C-13),50.2 (C9),51.9 (C-24),
55.8 (C-14),56.5 (C-17),70.7 (C-3),118.4 (C-
7),130.1 (C-23),139.1 (C22),140.1 (C-8),
NMR $3s 53k 08—, SOEE % a9 3 2
o- T FS B

wEW4 BHEHAR(HEE), mp. 186 ~ 188
°C;ESI-MS m/z:243 [M + H] " ;4= 4 F 0 C,,
H,N,0,;'H NMR (400 MHz, DMSO-d,) §:1.74
(3H,s, Me-5),2.03 (2H, m, H-2"),3.48 ~ 3.60
(2H,m,H-5'a,5'b),3.72 (1H,s,H4") ,4.20 (1H,
s,H3"),6.13 (1H, m,H-1"),7.66 (1H,s, H-6);
“C NMR (100 MHz, DMSO-d,) &:12.3 (Me-5),
39.5 (C2"),61.3 (C-5'),70.4 (C-3"),83.7 (C-
1'),87.5 (C4"),109.4 (C-5),136.1 (C-6),150.5
(C4),163.8 (C-2), NMR %4l 5 2'-JIi &M+ S
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wEWS e R RE R (CEH b-H ) ;
ESI-MS m/z:575 [M + H] " ; #0430 Cy5 Hyg
O¢;'H NMR (400 MHz, Pyridine-d;) 8:0.61 (3H,s,
H-18),0.74 (3H,s,H-19),0.80-1.30 (9H, m, H-
29,27,26),1.10 (3H,d, J =6.6 Hz,H-21) ,4.04
(1H,m,H-3),5.00 (1H,m,H-1"),5.08 (1H, m,H-
23),5.21 (1H,m,H-22) ;" C NMR (100 MHz, Pyri-
dine-d;) 8:12.7 (C-18),13.0 (C29),13.6 (C-
19),19.7 (C27),21.8 (C-26),22.1 (C-11),22.2
(C-21),23.8 (C-15),26.2 (C-28),29.4 (C-16),
30.5 (€2),30.5 (C6),32.7 (C-25),35.0 (C-
10),35.2 (C4),37.8 (C-1),40.1 (C-12),40.7
(C5),41.6 (C20),43.9 (C-13),50.1 (C9),
51.9 (C24),55.8 (C-14),56.5 (C-17),63.4
(Gle-C-6"),72.3 (Gle-C4") ,75.9 (Gle-C-2") ,77.6
(C3),79.0 (Gle-C-3"),79.2 (Gle-C-5"), 102. 8
(Gle-C-1"),118.3 (C-7),130. 1 (C-23),136.3 (C-
22),139.2 (C-8). NMR %t# 5 ek 28 — 2,
B 2B S N o 5 B5E-3 -4 B-D- ML I 7] 455
WEH .

wEwme HEARE & (HFEE); mp. 139 ~
140 C, 5 p-%r S BT HE 5 76 v 2 A J@ O RE B
St WA DI IR £ B Wi i ) 1 (Ut
Al NMR ¥ 5 Scmk ™ #i38 — 2k, MO8 %1k &)
6y B-4+ il

LEMT HOIEEHARCHE) ; ESI-MS m/
2:383 [M + Nal*; #EM 43+ X~ CsH,0,;'H
NMR (400 MHz,DMSO-d,) 8+ 3.10 (1H,m, Glc-H-
4'y,3.16 (1H,m,Gle=H3"),3.23 (1H, m, Gle-H-
2'),3.42 (1H;m,Glc-H-5"),3.60 (1H,m, Gle-H-6
a),3.83 (6H,s,20Me) ,4.32 (1H,t,J =5.5 Hz,
Gle-H-6'b)/,5.12 '(1H, m, Gle-H-1") ,7.25 (2H, s,
H2,6);"G.NMR (100 MHz, DMSO-d,) §:56.4
(20Me) ,60.8 (C-6),69.9 (C4'),74.2 (C2"),
76.6 (C-3"),77.4 (C-5"),101.9 (C-1"),107.3 (C-
2,6),125.6 (C-1),138.2 (C4),152.2 (C-3,5),
166.9 (C-7) . LA b%¥e 5 T 7 W #2045 SCik™
BB B ER G T N T AR A

wEWS HEERLRES (7K ) smp. 145
~ 147 C, Di#atbniEm 561 8 [a)—Hud )z
JERTX R R, (B [R5 0 o i (Al ), TR B0
AR TR C NMR (100 MH,, DMSO-d, ) 6:61.2

(C-6),70.6 (C4),71.9 (C2),72.4 (C-3),73.1
(€5),92.2 (C-1), Fcmk"" il —3, s e ik
G 8 M

LEWY HEJuREs (P EE-/K) ;mp. 186 ~
187 °C ;'H NMR (400 MHz,CD,0D) §:2.78 (2H,t,
J =7.2 Hz,H-7),3.75 (2H,t,J =7.2 Hz,H-8),
6.76 (2H,d,J =8.4 Hz,H-3,5),7.09 (2H,d,J =
8.4 Hz,H-2,6);"”C NMR (100 MH,,CDsOD) §:
60.9 (C-5),62.5 (C6"),62.6 (C-6),70.3 (C-
4'y,72.1 (C2"),73.3 (C-3"),73:-4 (C=5'),74.8
(C4),77.5 (C-3),830 (C2),92.2/(C-1"),
104.5 (C-1), NMR #4553k e o 4 i —
B EE Y 9 R

EW 10 @25 (W) ;mp. 112 ~ 116
°C; ESI-MS m/2; 145 T M + Na]*; 2+ K
C,H,0,;'H NMR (400 MHz,CD,0D) §:6.90 (2H,
d,J =10.0 Hz,H-3,5),7.76 (2H,d,J =10.0 Hz,
H2,6)49.75 (1H,s,-CHO) ;" C NMR (100 MH,,
CD,0D) §:116.9 (C-3,5),129.0 (C-1),133.4 (C-
2,6),161.2 (C4),192.8 (-CHO), XJH NMR %k
Y5 SCHR ' o RS P AR — 2, e e S
Y110 Jp xR HOR I EE
4 mMEANFHE

DPPH F1 ABTS [ p 5 19 5 B 7 72 8 4 FH R OF
W RIR =Bt AL TE . DPPH F i B2 —Fh &
R E B LR s AR, B T RA 3
ANTRI A RS 1 FH 2 ] JRE RS 2500, (o 20 5
HLFHRANFETE . T8 DPPH I pR B0 b A Ak 51
F1 DPPH [ piy 38 H g AI0G) B - X, 20168 Fh 45 9
AR Ry w e AT A A0 517 nm AR R AR
AN BUEAR T ) T R R T i I BE RN PR Sk
SRR ERIT HLAS Sy 1 SO, B LAVE B DPPH H Hy
FET7 VR O A TE P RN R )2 W
iz—. ABTS itk d fb/EH &4 ABTS - +,
XA HLRH ES - F ST LIFE 734 nm ZbTE B —AN 5/
geRal . PrEALTI I A B BSEIE B i ABTS - +
W, —BEHT ], ABTS - + 48y ABTS, HAR L2 Ji
(RN 2B T4 it L AR A TG P RN B Sl
PL 734 nm Ab RO R RN AR (AR B, LU E 4%
(% ) FrR ABTS « + YR A SCH o R HF
FEMTEL LLAEEAE TR o B AR B AL A 0 B R SRS B
YEM .



Vol. 30

T RS - 7 4 LR LR AL 2 BB 87

4.1 #a@ikF
411 RS
LGP 1 ~T7 10,8521 ITE 90% A L .

4.1.2 HHR s el B
4.1.2.1 DPPH HHFEHERMEE

0. 25 mmol/L DPPH HIEEyE Wk - 4% %5 FREL DPPH
7 5.02 mg, B F 50 mL FE A5 EI P, R
fit I E R B2 IR, WA, ]
4.1.2.2  ABTS g H BV A L

7.0 mmol/L ABTS HI 215 V& . K %5 Fr BL ABTS
38.40 mg, & T 10 mL g @A F R, 50% I EEKEE
fit I E R B2 IR, WS, ]
4.1.2.3  K,S,O4 i R Ay e &

T PRBUL B R PP (K,S,04) 6. 63 mg, BT 10
ml FE A ER T, 50% WK, e R B ZIE,
R HVS,
4.1.2.4 0.88 mmol/L ABTS H H Jt7 ik 7 fic &

SRR ABTS HIEE AN K, S, O IR A
ETAOA RS RS, E . K20 h 5, I
BT B 103 1 Lo e AR
4.1.2.5 FERAECE

W bR 8 A AT LA AE TP 43 B A B I SRR G
SRS B PRI VA R R P A A TR A L 1
FIBRU, UL B3 L B HEA TR R , 20 B T 0 Bk
JE AR B AR A
4.2 DPPH #1 ABTS B RE BB GRS &

S AL S 254 \DPPH CABTS) X IR 4H 25 1
XFHRZH , RH 3 AL, Z AR YOI A [ B 114
RIS 50 wl, AIPA 150 L. DPPH (ABTS) H1 i
VW5 A T THER 2500 B 52, 25 1 0 BREEAR Y
AR BEFE G PRI ET SO L, % fITA 150 Wl i
W T DPPH ( ABTS:) X B ZH I i AL 50 L FH B

00

InhibRion(%)

concentration (mg/mL)

DPPH

F1150 pL. DPPH FREERS IR (ABTS ) o A HE A4
T ZUReER AL, BRR 1 min 05— RO EE
Ho FrASEE Y PATERAE 3 I HR G BR R Bt
I PR A FAE A 74 S 35 1 PH % TR

DPPH [ H FE 38 B 0 1 52 56 09 | 1 2% R 7 517
nm A AR A, TR o S I AR S, T
He S —m A DPPH [ | 6375 W, 76 37 € B idsk
45 min NI REARARAE L, IR0 bR, 2 il s 7
TN 2R, I I TG, (Y

ABTS [ 5L 35 B 16 1 56 35 i g 45 14 A 734
R A I S W' AL S AL AR T S AR i 73
W, g —A ABTS A HEE W, .37 CF, ik
20 min WEGEEAE A AB ARG Ol o MR HTAR A X THE
BRI Ll = I i 2 o < (O AR

DPPH ( ABTS)'H B 3G FRIGH IR AT -

DPPH( ABTS). & &y & & k&M (SR% ) =[1-
(OD4=0D .., ) /0D, 1 x 100%

HH 0Dy & DPPH(ABTS) [ ph 2 + #5000
JEMH , 0D & HT I + A S IROGE(H, OD 4 S DPPH
(ABTS) [ 3t + F LW G (. 24 SR% =50%
IF LR Y v B2 Sy TG fE ., 1Cs, (RBUM I 5) 2 1H
T BR AR Ik — 2 i T 75 BEAE S R B, ) o i R
THEAR N EPEM PRSI BRI Z —

4.3 TR

FR o7 A2 1L E AR 43 25 19 3K 4 1k & 4 9 DPPH
(ABTS) [ oy 3878 B 6 PR e 45 R R B K ik &
Yt EALRE 1S, b MEE Y 1(3,6- 7 F 1k
SRR Won B AT A 1 B
HEFRON AT 2 frs .

P 25 5T I I 1 7] s RSO, i 2 n &1 3
No

5y

Inhibition{(%
s
\

B2 L&Y 1 BT E R H 2k

Fig.2 The dose and effect curve of compound 1
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€3 001
concentration(mg/mL)

DPPH

& 3

Inhibition (%)

concentration (mg/mL)

ABTS

IR I B B 77 B N SR B 2%

Fig.3 The dose and effect curve of ascorbic acid

’pﬁé'% 1 E’:J DPPH ﬁ EE%{%IK/%E@ IC50 =0.
01294 mg/mL, ABTS H i & E KR 1IC,, =0. 01236
mg/mL; T IR ML AR ) DPPH [ i #£3% Bk 1C,, = 0.
0086 mg/ml., ABTS H i £ & Bi i 1C, = 0. 00845
mg/mL, F34MLL DPPH [ i ZET5BR Al ABTS [ 2
THERMFITEN LS Y 3.5.6 Hre bl b, &8
HApresaAne e, mife &9 2 OB =R ) Fife
ST CT BB AT ) TR R B I s Al
G 3.5.6 AP AR

5 it

Ay B AR AEAE O i A5 T 254 1) — INE 2L A ok
RS PR (RSN I e S QRN R TP S SR EW/N ]
Dy s M2 68 B, X 22 B R B AR A 8
R E T R R T R R, A R
I, B S Jm A PR 3 2, X BT 3R T SO ] A
BRI A o oy B 5 AN 58 4 — 2, R Rk ik
HAS RO BT & e Loy J 5 i A AN ), 330
IR R MVE ST BRI . SO S Y
P B WE 5 LIRS 25 W T 58 3 P 5 T Y
S AU R A RN R 56 SRR -, A LU
FEART B U R IE T B AU 0 6T TR AR
GUIIROE , IF R B4 E T 10 MEE Y, Horb il
EY2 ~5 FT E RN LR oS 2
TEPLEAL S T X H P ) 8 NMES W EAT T IR
AT PR i % , 2L DPPH ABTS [ Hy 3 BR P A5 32
BEATHLAE, e AL 1 1 HA B i L e AR
ABEFERIA 1 fp L LLEE B I A2 0 B 2 TR
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