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[ Abstract ] Objective; To study on the chemical constituents of Diaphragma Juglandis Fructus and
investigate the antioxidant activity of their monomeric compounds. Method; Various column chromatography
methods were used to isolate and purify the compounds and their structures were identified on the basis of spectral
data. In addition, the antioxidant activities of compounds were evaluated by 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) free radical scavenging assay. Result; Seven monomeric compounds were isolated from ethanol extracts
of Diaphragma Juglandis Fructus and their structures were identified as dihydrovomifoliol-9-0-8-D-glucopyranoside
(1), taxifolin-3-0-q-L-arabinofuranoside (2 ), quercetin-3-0O- ( 4"-O-acetyl ) -a-L-rhamnopyranoside (3),
kaempferol-3-0-q-L-rhamnopyranoside (4), kaempferol (5), naringenin (6) and vanillin (7). Compounds 1-5
and 7 were isolated from Diaphragma Juglandis Fructus for the first time. As the pathogenesis of kidney disease is
closely related to the body’s disorder of antioxidant balance, in order to illustrate the material basis for kidney-
reinforcing efficacy of Diaphragma Juglandis Fructus, three phenolic acid compounds and five flavonoids

compounds were investigated for their antioxidant activity using DPPH radical scavenging assay combined with the
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previous experimental results. All the compounds indicated radical scavenging capacity to different extents.

Conclusion; The chemical constituents of Diaphragma Juglandis Fructus have certain antioxidant activities,

providing theoretical basis for the elaboration of its traditional efficacy.
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Avance 111 HD % 400M #% % 2 9% 1% ( Bruker Bio
Spin A ] ) , TrapVL %4 it 1% {% ( Agilent 23 #] ), 1100
series 0 B SO AH 43 M1 AL (Agilent 23 &) ) , XS105 #Y
K ( Fis + Mettler ) , Rotavapor R-3 % Jig % 7% & ¥
(%ii 1 Buchi) ,DFD-700 %1 iff /K ¥ Ha (b4 574X
AN R AT ), UV-2550 %14 40 235663 (B
A By AR A PR A A o

W2 S R G SR 5% F A K (200 ~ 300
FD) 95 8 i v A0 0™ 6 5 N kA R OB BE IR
Sephadex LH-20 ( Amersham Biosciences /A #] ) , ODS
(50 pm, HA YMC 2% ), HPLC i £ & 35 k&
ODS-A (20 mm x 150 mm,5 pm, HA YMC A#]),
1, 1- 2R BE-2- = il B4 JJF ( DPPH, Sigma 24 7] ) , 1t
B oy B 4l
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2.1 5D E O AKRAH 3.6 kg, 1l 70% &

Diaphragma Juglandis Fructus; antioxidant activity

B Rl 4 B 3 Uk, Bk 2 b 8 TR R A &
BRI . KRBT R A LR O BRANIE T
Pt 2 300, 43 A A T kB B 45 ¢, SR SRR LY
51 g, 1E T B2 HUY) 120 g, LR & 1R 46 MU 48 ik G
FE 3, = e - T B R e B B2 R IR (100: 0,95+ 5,
92:8,9:1,85:15,7:3,0:100) 15 14 N#fn (Fr. A ~
Fr.N) , Hp Fr. 1285 & k0 #E 3% , Sephadex LH-
20 MO S 5(7 mg) f16(5 mg) ;Fr. J &
Je B REIRCAT 51 , Sephadex LH-20 % {4 3% K i % 5
ROBAH 6,35 (H -7k, 20 80) , 15 B4 ¥ 2 (108
mg) ; Fr. M 28 [ 5 ik B+ 4435 , Sephadex LH-20
3% LA K ODS A 8435 2l 4k ( F iE-7K , 60 40 ) , 75 5]
AW 1(21 mg) . E T EE4E Y 2 KL IR (3,
2K 2 G506 B e B (02 100,30: 70,60: 40,95:5)
54 WAy (Fr. T ~Fr. IV) , H.oAp Fr. 1T £ Sephadex
LH-20 A3 8 335 S il 2% i 200 AH 835 7 25, 13 204 &
1 3(20 mg) ,4(8 mg) M 7(112 mg) .
2.2 PLEALTEMENE SR DPPH B iy 575 BR ik
Bt DPPH # 5 10 mg, oK L BEE iR Ja , 8 25 T 250
m L A7 S, WA o BCRE IR it 3 o, T O R
B R 1.25,2.5,5,10,15 mg- L~ A FE FIE
W, WORE S 1 mL K2 DPPH 9K 2 mL, it A R
FEEVE RS, &SR T EOGHE B 30 min S50
JCHE A [ E JC7K S BE 1 mL + DPPH %% 2 mL
RA SR ROGREE A, LUK T mL + JEoK
CRE2 mLIRG HEBMBOGE A, 4E4EFR C HH
(EDOEE

HHRE =[1-(4, -4,)/4,] x100%
3 HBHMETE

EW1 FEEMAK K, ESI-MS m/z 411 [ M +
Na]*,387 [M - H] .'H-NMR ( Methanol-d, , 400
MHz)$:2.16 (1H,d,J =17.0 Hz,H-2a) ,2.62(1H,
d,J=17.0 Hz,H-2b),5.85(1H,s,H4),2.06(1H,
m,H-7a) ,1.81(1H, m,H-7b) ,1.80(1H,m,H-8a),
1.50(1H,m,H-8b),3.85(1H, m,H9),1.19(3H,
d,J=6 Hz,H-10),1.01(3H,s,H-11),1. 10(3H,s,
H-12),2.06(3H,s,H-13) ,4.31(1H,d,J =8.0 Hz,
H-1'),3.14(1H,dd,J =9.2,8.0 Hz, H-2'),3.35
(1H,t,J =9.2,H-3"),3.31 (1H, m, H4") , 3.26
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(IH,m,H-5")3.89(1H,dd,J=11.0,1.2 Hz, H-6'
a),3.66(1H,dd,J=11.0,4.8 Hz,H-6'b) ; "C-NMR
(Methanol-d, ,100 MHz) §:41.1(C-1),49.4(C-2),
199.6(C-3),125.4(C4),170.2(C-5),77.8(C-6) ,
33.8(C-7),32.8(C-8),74.8(C-9),18.7(C-10),
23.1(C-11),22.8(C-12),20.9 (C-13),100.9 ( C-
1'),73.6(C-2"),76.8(C-3"),70.5(C-4"),76.5( C-
5'),61.2(C-6") . UL &l 53CHR[7] A —F,
WO 2 A W) A M BE-9-0-B-D-H AR

a2 FEHEB A, ESI-MS m/z 459 [ M +
Nal]*,435 [M - H] _'"H-NMR ( Methanol-d, , 400
MHz)§:7.04(1H,d,J =2.0 Hz,H-2") ,6.86(1H,d,
J=8.0 Hz,H-5") ,6.92(1H,d,J =8.0,2.0 Hz, H-
6'),5.94(1H,d,J =2.0 Hz,H-6) ,5.96 (1H,d, J =
2.0 Hz,H-8),5.07(1H,d,J =11.6 Hz,H-2) ,4.91
(1H,d,J=11.6 Hz,H-3) ,4.23(1H,s,H-1"),3.92
(1H,br s, H2"),3.82 (1H,br s, H-3") ,4.28 (1H,
m,H-4"),3.66 (2H, m, H-5") ; "C-NMR ( Methanol-
d,, 100 MHz)5:196. 1(C-4) ,168.0(C-7) ,164.2(C-
9),163.2(C-5),146.2(C-4"),145.2(C-3"),127.8
(C-1"),119.4(C-6"),114.9(C-5"),114.3(C=2"),
100.8(C-10),96.1(C-6),95.2(C-8),82.5(C-2),
73.4(C-3),106.4(C-1"),79.8(C-2"),77.9(C-3"),
87.5(C-4"),61.9(C-5") . L %45 k[ 8] 3%
A — B, W E LB W) R AL R -3-0-0-L-1K i B
P

a3 LK, ESI-MS m/z 491 [ M +
H]*,513 [M +Na]*,489 [M - H] .'H-NMR
(Methanol-d, ,400 MHz) §:6. 18 (1H,d,J =1.8 Hz,
H-6),6.34(1H,d,J =1.8 Hz,H8),7.28 (1H,d,
J=1.8 Hz,H-2"),6.90 (1H,d,J =8.4 Hz,H-5"),
7.24(1H,dd,J =8.4,1.8 Hz,H-6"),5.47 (1H,d,
J=1.3 Hz,H-1") ,4.19(1H,dd,J =3.0,1. 8 Hz, H-
2"),3.86(1H,dd,J=9.6,3.0 Hz,H-3") ,4.80(1H,
overlapped ,H-4") ;3. 28 (1H,m,H-5") ,0.76 (3H,d,
J=6.0 Hz, H-6"),2.04 (3H,s,-COCH, ) ; "C-NMR
(Methanol-d, , 100 MHz) §:157.1(C-2),134.1 ( C-
3),178.0(C-4),161.8(C-5),98.5(C-6) ,164.5(C-
7),93.4(C-8),158.1(C-9),104.5(C-10),121.4
(C-1'),114.9(C-2"),145.2(C-3"),148.4(C4"),
115.5(C-5"),121.3(C-6"),101. 1 (C-1"),70.2( C-
2"),68.6(C-3"),73.5(C4") ,68.1(C-5"),16.2(C-
6"),171.1(C =0),19.6(-COCH,) , L\ ¥4 5 %
BRLO ] B A — 2, 8w b5 W o ik = -3-0-(4"-

- 56 -

0- T HE) -a-L-FL 2R

EY 4 FEHEK K, ESI-MS m/z 433 [ M +
H]",431 [M - H] ,'H-NMR ( Methanol-d, , 400
MHz) §:8.00 (2H, d, J = 8.4 Hz, H2',6"),6. 88
(2H,d,J =8.4 Hz,H-3",5"),6.40(1H,d,J=1.8
Hz,H-8),6.18 (1H,d,J=1.8 Hz,H-6),5.34(1H,
s,H-1"),4.20 (1H, m, H-2") ,3.68 (1H, m, H-3") ,
3.30(1H,t,J =9.2 Hz,H-4") ,3.42(1H,m,H-5"),
0.90(3H,d,J=6.0 Hz,CH,-6") , DL I i %ie S
SCHR[ 10 ] AR —F, S S e &9 L 25 15 -3-0-a-
L-FRZEHET

&Y S A KR, ESI-MS m/z 287 [M +
H]*,285 [M - H] ,'H-NMR ( Methanol-d, , 400
MHz) §:7.94 (2H,d,J = 8.2 Hz, H2',6"),6.82
(2H,d,J =8.2 Hz,H-3",5"),6.38(1H,d,J =2.0
Hz,H-8),6.14(1H,d,J =2.0 Hz,H-6), D\ I %4
5SCHR T ] B A — B0, MU e B W o Il A5 o

ey 6 [y, ESI-MS m/z 273 [ M +
H]*,271 [ M - H] ,'H-NMR ( Methanol-d, , 400
MHz) §:7.28 (2H,d, J =8.2 Hz, H2',6'),6.76
(2H,d,J =8.2 Hz,H-3",5"),5.82(1H,d,J =2.2
Hz,H-6),5.84(1H,d,J=2.2 Hz,H-8),5.30(1H,
dd,J =12.8,3.0 Hz,H-2),3.28(1H,dd,J =17.0,
12.8 Hz,H-3a),3.01 (1H,dd,J =17.0,3.0 Hz, H-
3b) o DL EER S CHR [ 12 ] A — 3, i s e k&
Yt &R

&7 @ E K, ESI-MS m/z 153 [ M +
H]",151 [ M - H] _'H-NMR ( Methanol-d, , 400
MHz)8:9.73 (1H,s,-CHO) ,7.44 (1H,dd, ] =8. 4,
2.0 Hz,H-6),7.42(1H,d,J =2.0 Hz,H-2),6.93
(1H,d,J=8.4 Hz,H-5) ,6.17(1H,br s,-OH) ,3.90
(3H,s,-OCH;) . DA 898 5 ClR[13 ] A — 3,
WO TE A W) R A R
4 HmEALFEENE

ZEY & B REN R, IR S G WE
15 mg- L™ WU HEBE N B30 P25 51 B H L T 430
AR 3 B IR S 5 A KA AW, B A
[F¥ 2T B9 DPPH [ iy 53 B g 77, 11X 4% O ¥ a0
2.2 WUR R, MK A &9 50 0 ik B 1 1R 1K
BFROEEVEILERR LA R M F i
R M R -3-0-(4"-0-C BRI ) -o-L- TR 250l
o 4iRERY,8 MM EGW Box T4 [F 2 M
DPPH H W ARG BR G PE . Hrh, B iR K &Y B
TR YIS VE IR IE BREE T KONHER IR B TR > K
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TR OHE > JE LA IR , o F 3 i Wk 2 1C,, 73 0 4
2.10,3.55,4.99 mg- L' (44 % C H 5.96 mg-
L7Y) 53R T 1438 0 B0 S A — 8., B 251k
G A B 3R R S B R I PR R TG, 43 S
N 3.81,4.82 mg- L7, H i T R B, 0 i A
FIHi H 2 -3-0-(4"-0- Tk 3 ) -o-L-FR 25 05 15 1 1C,,
3R 7.98,7.03 mg- L' &M Hz Z-3-0-(4"-0-
CTRHE) -a-L-FLZEHE 1 Ah , SCRR [ 15-17 J W 43 1 4
B F A M B DPPH 3 HY R R TR
PE 52 AN TR B0 25 18 52 ), AR SO 7 {5 SCEk Y 1C,,
Bl A DV B & B R 2 A0 A W 2 A B0
T AR P, BT R o IR 26 Ak 6 W Y 0 T R 5
TP — 3, B 28 > M R > ik
5 #ig

G300 AR R 3R B ) 24, 4 B R i B R T
B BRI RO . IR H 2 I B R A AN IR
0 2k 2 %) o3 AR AL 52 W AT TR ACEESE, 15 3
TR G, Hh 6 MR E IR E . 45E
I e A, X a0 R Y 8 A SR AL A W AT
TR T T YIS PR 5E T B T Y 1 R 2 N
Ak & P34 B o7R #5w i9 DPPH [ |y 5 35 B fig
I T BB H R 24 A0 B BNy, IR AT S
TE R 43U AR B 25 FI B S 5% 5 0% 3t 43 R B4t 1
WA -
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