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Study on chemical constituents and in vitro antioxidant activity of ethanol extract of Sabia parviflora
ZHOU Yonggiang, ZHAO Chunli, YIN Xin, ZHOU Tao, HAN Wei, ZHANG Yongping (College of Pharmacy,
Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To separate and identify the chemical constituents in 70% ethanol extract of Sabia parviflora, and to
preliminarily evaluate their in vitro antioxidant activity. METHODS The chemical constituents were separated and purified by silica
gel, ODS reversed-phase silica gel, Sephadex-LH20 column and preparative high performance liquid chromatography. The
structures of the isolated compounds were identified by 'H-NMR, "C-NMR and ESI-MS. The in vitro antioxidant activities of the
compounds were investigated by 2, 2-diphenyl-1-picrylhydrazyl radical (DPPH - ), 2, 2’ -azino-bis (3-ethylbenzothiazoline-6-
sulfonate ) diammonium radical (ABST")and hydroxyl radical (OH+ ). RESULTS A total of 9 compounds were isolated from the
70% ethanol extracts of S. parviflora. They were identified as rutin (1), diiononyl phthalate (2), dibutyl phthalate (3), vomifoliol
(4), rhododendrol (5), quercetin-3-O-gentiobioside (6) , narcissoside (7), kaempferol-3-O-rutinoside (8) and bonaroside (9).
The in vitro antioxidant results showed that compound 1-9 showed certain in vitro antioxidant activity, and the half scavenging
concentrations of compound 1, 6, 7 and 8 to DPPH-, ABST", OH- were lower than 70 pg/mL. CONCLUSIONS Vomifoliol,
rhododendrol and bonaroside are isolated from S. parviflora for the first time, and rutin, quercetin-3-O-gentiobioside, narcissoside
and kaempferol-3-O-rutinoside show good in vitro antioxidant activity.

KEYWORDS Sabia parviflora; chemical constituent; 70% ethanol extract; antioxidant activity
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TETE WUk 70 9% £ BEERIBI AL A U T RER AW ST , I
X3 M AL S A T RS BT SR P
i, LI e — 2B IR AT/ INME T KU 27 o e 25 3
PRI, AR K2 FE AL S PR A s o

1 w7
1.1 EE{UEE

A5 BT ) 3 A A1 35 Bruker-400 7 4 542
1 JL 4R (NMR) Y6 3% 4% (18 [ Bruker 23 /] ) |, V-5000 %1 7]
WA 6T (et A BR A H] ) (LC-16P il #5714
1 AR AR €433 (HPLC) A ( H 4% Shimadzu 2 ] ) L AAPI
3200 7Y J5i 3% (MS ) 12 ( 3£ [# Sciex 24 7] ) | Agilent-1260 &
HPLC ¥ (3£ & Agilent 22 ] ) \N-1300 R f% 7% &AL ( 1
T2 A ES A BN ) (FA2104N T 71 (| i
€ ZEN FYNTIDR
1.2 FEHRBSIAF

INEBREET 20184F8 HR A A E T &, it
N F B 24 R 2 A 2 S G 5 PN R ST S ki KU B
T8 KR S /INAE 1 XUBE S. parviflora Wall. ex Roxb. fi#) I
Fo 4R CIW B ARJCHI 25 B PEBH 2 — i 25 A PR 2
H) (5 5210421, HLME 100 mg) 52, 2- R A KE-1- 1 KL PF AL
(DPPH) 4 F i 22 se MRA AL B A PR A F] 52, 27 - B
FEX(3- 2 FEFR T HEMR K -6-fith /iR ) — 474k (ABTS) (A 5
BEEERE LH-20 340 H A RS S RHA FRA /5 48247
REE W AT S AL T 2T Cu S AR HE 32K
ODS-A-HG I H H A& YMC 28 A 5 BB R i 4l , HiAvs
TR bt KR8 FIK
2 AEEHER
2.1 IMNEBRBUZERSHIRBS S

BT M8 14 /N6 05 RUBE 16.3 kg, B3, L 70% 2
(130.4 L) B el HE B3 Yk VBRI 2 he [BII 2% B
A% AU K Sy 8O  ARUCR AR PR &
B KPR IE T B T AR TR, RIS 7 A A5 21
ik 2 IR (100.2 g) |\ L PR LR ZEBGHRA (220.42 ) I
1E TEEAERGHAL(530.68 g) . HUE T FEABGH(280 g)
PEATRE I HE (200~300 H ) (i 4355, L 58 F e - i
(30:1.20:1.10:1.8:1.6:1.4:1.2:1.1: 1, V/V)iH47#6
FEVEIE , 45 538 2 G0k o A G IR IR 4 o )5 19 5
Fr.1~Fr.35 3£ 35 1~41 43, 3 X) Fr.3 \Fr.8 \Fr.15 . Fr.16 iX 4
N T2y B alifk . Hoh 40 Fr3 b —2
Sephadex-LH20 A (346 {015 2 b 54 2(16.1 mg) Flfk
A1 3(13.3 mg) ; 2H %) Fr.8 i — 4 ] ODS [z A #E (4,
T (209% ~ 100 9% )-/K)2lifb A5 2016 540 4(15.2 mg)
HALE 9 5(14.5 mg) ; 2043 Fr.15 #k— 3 ODS [z A AE
% [ H B (209% ~100% ) - /K] 2l 4k 45 21 2 43 Fr.15-A~
Fr.15-G, H:rp Fr.15-E £ il %5 % HPLC {¥ (58 % H BE-7K )
ali b3 2 A1 8(13.6 mg) FMfL &9 9(12.4 mg) ; 4147
Fr.16 Jf — 20 Fl ODS S AH AT €8 3% [ H % (20% ~100% ) -

HhEEZG 2022455 33 B4 5 )

TK14E40 A5 520 43 Fr.16-A~Fr.16-H, Heih 4443 Fr.16-C 8
il £ 7 HPLC 1% (55% H - /K ) i fb 3 24k &4 1(21.2
mg) LAY 6(11.8 mg) L& 7(12.6 mg) .

2.2 INEBRBRUZERTHERETE

221 fEW1L AW 15T CoHuOw, HHTE
TCRETEMIA s ERER-BER I 5 BHAE: , Molish sz v 5 BHE ;
L 8% 55 - 5 i (ESI-MS) m/z [M+H] " 611.1; '"H-NMR
(DMSO-ds, 400 MHz) 6 4: 12.59 (1H, brs, 5-OH) , 7.55
(2H, overlapped, H-2' , H-6" ) ,6.84 (1H, d, J=8.3 Hz,
H-5'),6.38(1H,d,J=2.0 Hz,H-8) ,6.18(1H,d,J=2.0
Hz,H-6),5.33(1H,d,/=7.4 Hz,Ha\.-1) ,4.38(1H,d,J=
1.0 Hz, Hr-1),0.98(3H,d,J=6.1 Hz,Hw-6) . “C-NMR
(DMSO-d;, 100 MHz) dc: 156.4(C-2),133.2(C-3),177.3
(C-4),161.2(C-5),98.7(C-6),164.2(C-7),93.6(C-8),

156.5(C-9),103.9(C-10),121.1(C-1" ), 115.2(C-2" ),
75.9(Cgu-5) , 66.9 (Cau=6) , 100.7 (Crpe-1) , 70.3 (Crua-2) ,
T HAH LA 1,
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222 WBEW2 EW 20951 R CuHuO,, HIR
3 IR ¥ 5 ESI-MS m/z [M+H] " 419.3, 'H-NMR (400
MHz, C:D:N)§,:0.89(9H, m) , 1.26 (13H, m) , 1.69 (2H,
dd,J/=12.2.6.1 Hz),4.11(2H,m),7.52(1H,dd,J=5.7.
3.3 Hz),7.91(1H, dd,J=5.7.3.3 Hz) ., "C-NMR (100
MHz, C;D:N) 6¢: 11.1(C-17, C-26) , 14.3(C-16, C-25) ,
23.1(C-11,C-20),24.1(C-13,C-22),29.3(C-15,C-24) ,
30.1(C-12,C-21),32.1(C-10,C-19),39.1(C-14,C-23) ,
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68.2 (C-9, C-18) , 129.3 (C-3, C-6) , 131.5(C-1, C-2) ,
133.2(C-4,C-5),168.0(C-7,C-8) . LA I %# 5 SCHk[8]
B EA 2 s B2 N R R R T
Bk, A5 Ry LI 1,

223 EWS EW3HH TN CeH20., A TEE
eRY s ESI-MS m/z [M+H] 279.1, 'H-NMR (400 MHz,
DMSO-ds) du: 7.73 (2H, dd, J=5.3. 3.4 Hz, H-3, H-6) ,
7.68(2H,dd, J=5.7.3.8 Hz, H-4,H-5) , 4.22 (4H, t,J=
6.5 Hz,H-1" ,H-1"),1.68(4H,m,H-2' ,H-2"),1.42(4H,
sextet, J=7.5 Hz, H-3' ,H-3" ), 0.92(6H, t, J=7.4 Hz,
H-4' ,H-4") ., "C-NMR (100 MHz, DMSO-d;) d: 166.9
(COO0—),166.9(CO0—),131.6(C-1,C-2),131.5(C-4,
C-5),128.6(C-3,C-6),65.0(C-1",C-1"),29.9(C-2",
C-2"),18.6(C-3",C-3"),13.5(C-4" ,C-4"), LA FEdES
SCHR[914IE A A — B, MU e b &9 3 AR —H i
TUTHR, SR LA 1

224 kB4 LAY AR TN CuHL0., A
515 s ESI-MS m/z [M+H]" 225.1, 'H-NMR (CD,0D, 400
MHz)6,:5.87(1H,s,H-4),5.80(1H, m,H-7),5.79(1H,
m, H-8) , 4.32 (1H, m, H-9) , 2.46 (1H, d, J=16.9 Hz,
H-2a) , 2.18 (1H, d, J=16.9 Hz, H-2b) , 1.91 (3H, s,
H-11),1.23(3H,s,H-10),1.04(3H,s,H-12),1.01(3H,s,
H-13), “C-NMR(CD:OD, 100 MHz)§¢:42.4(C-1),50.8
(C-2),201.2(C-3),127.1(C-4),167.4(C-5),80.0 (C-6),
130.0(C-7),137.0(C-8),68.6(C-9),23.8 (C-10),19.6
(C-11),23.5(C-12),24.5(C-13) . VL 54 5 3CHik[10]
8 A — 3, O B 4 il FLEE Y T
K1,

225 tbEWS AWM FXN CuHeO., M H
¥R s ESI-MS m/z [M+H]" 182.1, 'H-NMR (CD;0D, 400
MHz)6y:1.17(3H,d,J=6.2 Hz) ,1.67(2H,m) ,2.53(2H,
m),3.73(1H, m),6.68(2H,d,J=8.5 Hz) , 7.01 (2H, d,
J=8.5Hz), “C-NMR(CD,0D, 100 MHz)Jc:23.5(C-1),
67.9(C-2),42.4(C-3),32.3(C-4),134.5(C-1" ), 130.2
(C-2',C-6"),116.1(C-3" ,C-5"),156.3(C-4" ), VI F%k
5 15 SCHR[L L]0 ) B A — 350, i e Ak &9 5 0 AL RS
gt AR LI 1

226 fEW6 AW 61T N CaHaOr, N E
TCETE KA 5 ERIR-5 K5 SO 2 FHA: , Molish 52 )iy 52 FHE: 5
ESI-MS m/z [M+H]' 627.1, 'H-NMR(N;D;-ds, 400 MHz)
0u:8.40(1H,d,J=2.2 Hz,H-2' ),8.12(1H, dd,J=2.2.
8.4 Hz,H-6'),7.32(1H,d,J/=8.4 Hz,H-5' ) ,6.65(1H,d,
J=2.0 Hz,H-8),6.63(1H,d,J=2.0 Hz,H-6),6.03(1H,
d,J=7.4Hz,Ha-1"),4.96(1H,d,J=7.8 Hz, Ha-1" ) »
“C-NMR (N;D;-ds, 100 MHz)éc: 157.7(C-2),135.3(C-3) ,
178.6 (C-4) , 162.7(C-5),99.8(C-6) , 165.9 (C-7) , 94.6
(C-8),158.3(C-9),105.4(C-10), 123.0(C-1" ), 116.3
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(C-2"),146.7(C-3" ), 150.7(C-4" ), 118.0(C-5" ), 122.5
(C-6"),105.2(Cau-1"),75.9(Ceu-2" ), 78.6(C-3" ), 71.4
(Cowd" ), 78.3(Cau-5" ), 70.1(Ca-6" ) , 104.2(Cau-1" ) ,
75.2(Ceu-2"),78.2(Cqu-3") , 71.3(Ce-4" ) , 77.8(Ceii=5" ) ,
62.5(Ca-6") o LA Z#E 5 SCHR[12] 408 i A —3, i
YEAA W 6 Wi 2K -3-O- e IRSOHEFT, L5 F WL 1,
227 tEWT B THT RN CsHaOw, N E S
TeE M A 5 ERER-EH S 5 FH: , Molish iz i 52 FHME: 5
ESI-MS m/z [M+H] 625.2, 'H-NMR (N;D:-d;, 400 MHz)
0u:8.39(1H,d,J=2.0 Hz,H-2' ), 7.91(1H, dd,J=2.0.
8.4 Hz,H-6'),7.29(1H,d,/=8.4 Hz,H-5" ) ,6.72(1H,d,
J=2.0 Hz,H-8),6.67(1H,d,J=2.0 Hz,H-6),3.89(1H,
s,3'-OCH;),6.27(1H,d,J="7.5 Hz,Ha.-1) ,4.38(1H, d,
J=1.2 Hz, Hu-1) , 1.48 (3H, d, J=5.6 Hz, Hpw-6) -
“C-NMR(N;Ds-ds, 100 MHz)dc: 158.1(C-2),135.4(C-3) ,
179.1(C-4),163.2(C-5),100.3(C-6) , 166.4(C-7) , 95.1
(C-8),158.2(C-9), 105.8(C-10) ,123.4(C-1" ), 114.8
(C-2"),148.5(C-3"),151.7(C-4" ), 116.8(C-5" ), 122.5
(C-6"),56.5(3"-OCH;) , 104.5(Cgu-1) ,76.6(Ca-2) , 79.0
(Cow=3) , 73.1 (Cu-4) , 78.1 (Ce-5) , 68.7 (Ceiu-6) , 103.1
(Ciw=1) , 72.6 (Crra-2) , 72.1 (Crua-3) , 74.3 (Cru-4) , 70.1
(Cru5),18.9(Cru6) o LA HH -5 SCHR[ 1314238 3 A
— 3 BB T KA ISR LR 1

228 EWS EYSHIN TN CaHuwOs, NG
TCRETERA ; ERFR-EEH SO 2 BH: , Molish Sz v 5 P 5
ESI-MS m/z [M+H] 595.2, 'H-NMR (N;Ds-d;, 400 MHz)
0w:8.45(2H,dd,J=1.9.6.9 Hz,H-2' ,H-6'),7.29(1H,d,
J=19.6.9 Hz, H-3' ,H-5' ), 6.70 (1H, d, J=2.0 Hz,
H-8),6.68(1H,d,J=2.0 Hz, H-6) ,6.06 (1H, d, J=7.4
Hz,Ha-1),5.29(1H,d,J=1.0 Hz, Huu-1) , 1.49(3H, d,
J=5.6 Hz, Hx6) o “C-NMR (N;D:-ds, 100 MHz) dc:
158.2(C-2),132.4(C-3),179.1(C-4),162.2(C-5),100.3
(C-6) , 166.4 (C-7) , 95.1 (C-8) , 163.2 (C-9) , 105.7
(C-10),122.4(C-1"),132.4(C-2" ), 116.6(C-3" ), 158.5
(C-4"),116.6(C-5"),132.4(C-6" ), 105.1 (Ca-1) , 76.5
(Cow-2) , 79.1 (Cau=3) , 73.1 (Ce-4) , 77.9 (Ca-5) , 68.9
(Cow=6) ,103.0 (Crpa-1) , 71.9 (Cru-2) , 72.6 (Crna=3) , 74.4
(Cru-4) , 70.1 (Crna5) , 18.9 (Cra-6) o LA F %0 # 5 3
MR L4438 i AR — 20, B e b 590 8 Ty 1L 45 Wi -3-O-
SRR AR UL 1

229 a9 AN ST CoHaNOw, H
K K ESI-MS m/z [M+H]' 732.5, 'H-NMR (CD,OD,
400 MHz) dy: 4.05 (1H, dd, J=10.5.6.3 Hz) , 3.78 (1H,
dd,J=10.5.3.4 Hz) ,4.26(1H,ddd,J=5.8.4.0.3.5 Hz) ,
3.57(1H, dd,J=6.4.6.0 Hz) , 428 (1H,d,J=7.8 Hz) ,
5.35(1H,m) ,5.42(1H, m),0.87(1H,t,J=7.0 Hz) , 0.87
(1H,t,J=7.0 Hz) ., “C-NMR (CD,OD, 100 MHz) d:
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69.9(C-1),51.6(C-2),75.6(C-3),72.8(C-4),32.8(C-5),
30.5 (C-6) , 30.8 (C-7) , 30.8 (C-8) , 30.8 (C-9) , 30.5
(C-10) , 30.6 (C-11) , 73.0 (C-12) , 30.7 (C-13) , 30.3
(C-14) , 30.7 (C-15) , 33.1 (C-16) , 23.7 (C-17) , 14.4
(C-18), 104.7 (Cau-1) , 75.0 (Cen2) , 77.9 (Cen-3) , 71.6
(Can-4) , 78.0 (Ca-5) , 62.6 (Ce-6) , 177.1 (C-1" ) , 35.7
(C-2"),26.1(C-3"),308(C-4"),308(C-5"), 308
(C-6"),30.8(C-7"),27.2(C-8" ), 131.4(C-9" ), 131.6
(C-10"),26.1(C-11"),30.7(C-12"),30.7(C-13") ,33.1
(C-14"),23.7(C-15" ), 14.4 (C-16" ). DL %8 53
MK [ 1519518 4 FE A — B, B 52 4497 9 4 bonaroside,
HEER UL 1,

2.3 AW 1I-IMRENFENSIEN

231 VEWAHIR (1) FE SV - 20 5kG 28 R I AZ 3t
fbE 5.0 mg, LLJC/K L RER il 245 2 5 mL i,
13885 21k & W B VR 348 1.0 mg/mL B9 559 5
B b Ie £, 40 5 TG K B Re B, il & i E B
J VR B3 1 160.80.40, 20,10 .5 pg/mL A AL S A
W, £ FH o (2) PHMEXT BRI RS B PR IAE A R C R
25 mg, A JG/K 2 il £ BB i e 2 R 1 mg/mL B FH
XoF A Y5 B LRI, K A A - il 1l
Jo R 43 51124 0.5.,0.25,0.1,0.05,0.025,0.01 mg/mL
) B X B SV T, 25

2.3.2  PréASLTEMEES (1) DPPH A 2L (DPPH - ) i
W3 BE 1IN 5« 22 SOk [16] 5 32 31 m DA ek J5 4647 0
o TR RN 0.2 mL FE S VAW (B BT BE
VW) F10.2 mmol/L i DPPH T AE W (VL TG /K 2, il 4% )
4 mL, FUGREG FLN 30 min, VE ARG AS s % IR LKA
BERE R, R . L0.2 mL /K 5 4 mL Ik 21
RG2S PO BREEF TR 7E 517 nm ST e &7
W ERE (A4) , 1155 DPPH - ¥ i %% : DPPH - 15 B 3%
(%)= (1—FF & AN IRAE 4)*x100% . (2) ABTS H
e (ABTS) ¥ BRBEJ1 I 5E : 22 SCHk[17] 0738 FF I Lk
PG TINE o AEIRAE AR 0.1 mL A i (8K
BEE X B S 9257 ) 16 mL ABTS ™ TAE R , 5 ke 6 S
10 min, ¥ FESL A 3 5T BRAS LUK AR RE ST, [A) k4
Y. LL0.1 mL K5 6 mL JC/K ZBERAAE R 2s 16 IR
PR 2 AE 734 nm P K AR E B WA 4, R
ABTS THBR# : ABTSVEFR % (% ) = (1 —HE 8 4/%F IR
B A4)x100% . (3)OH A i % (OH - ) G FRAE HIE . %
SCHR[L8] R M LARGHE 5 54 7l o 7Rl rh kv
A 9 mmol/L #ifig .4k 0.5 mL .9 mmol/L 7K1 0.5 mL .
P it V8 R (g B 2 %o RS 59 ) 2 mL . 7K 4 mL DA % 8.8
mmol/L i E AL EIA# 0.5 mL, $&27 , 7E 37 C KBk
15 min J5 BUH VB AR S X BEAE OK A L AL R
VW, [RITEARAE s 25 N REAE L 2 mL Jo/K LR A0 AR i
VW, TR) A4 o 6 510 nm KR IAE B IE TR I 4, FF

HhEEZG 2022455 33 B4 5 )

TH53 OH - 15 BR % : OH-VEBR (% ) =1 —[(FE M E 4 — =
% BEAS 4) /% BR4E 4]x100% , % ] GraphPad Prism 5
AETFERALA YT LLE 3 Fi [ bl 3 0 2 B B vk
(ICs) , B2 R WA 1

x1 JFUEYX3HEHENIC,MELER (pg/mL)

FEih DPPH- ABST* OH-
fiEC 2026 1763 1532
eam 4737 5065 483
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