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Chemical Constituents from Athyrium multidentatum Rhizome and Their Reducing Capacity

LIU Dong-mei' , SHENG Ji-wen'* , WANG Si-hong’, ZHANG Wei-fen' , ZHANG Xiao-hong' , WANG De-yun'
(1. School of Pharmacy of Weifang Medical University, Weifang 261053, China;
2. Analysis and Test Center of Yianbian University, Yanji 133002, China)

[ Abstract | Objective: To study the chemical constituents from rhizome of Athyrium multidentatum and
their reducing capacity. Method: The chemical constituents were separated and purified by silica-gel column
chromatography, and identified according to physicochemical properties and spectral data. The reducing capacity
was detected by ultraviolet-visible spectrophotometry. Result: Eleven compounds were obtained from
A. multidentatum rthizome and identified as methyl linoleate (1), physcion (2), tetracosanoic acid (3),
1-hexacosanol (4), linoleic acid (5), B-sitosterol (6), daucosterol (7), striatisporolide A (8), protocatechuic
acid methyl ester (9), protocatechuic acid (10) and D-glucose (11). Conclusion: Except for compounds 3 and
6, all of the remaining compounds were prepared from A. multidentatum for the first time, and compounds 9 and 10
showed a notable reducing capacity.
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2 A UAE T B S B P4 B AR B4 S Bl 28
Wy, 4 B 3R 3-FR AR5 6-3F A -B- 5 B A, 1 2% W3-
B-D-# % MEH , 1L 25 B -7-B-D-H A 5 17 MME&
W, OF A B A BURE AR . 48 3 T 0 A R I
AR ZE 2B AL L R AT T HE Y,
X H AR 22 o E— 2 R AWESE , R 2 B A5 3 11 A4
&Y, o 9 A0 -E W ¥ R O iR B 56 K
SIS E] . AHYIL A B 5T 4t SR 3% A A R B 25 R
b2 WA AR AT R AH LAk 2 B A3 B 2B 3 M O
WRTRA BT 0 R B s R IR G i — 2P & BT
RERMH . AR5 aREE T IA L HBRIEAEY IR
i, BEAREREE L,
1w

AV-300,AV-500,JEOL JNM-ECP 600 %I #% fif
P 35 AL (TMS iy 4 45, 8 [ Bruker 23 7)), LCQ
ADVANTAGE MAX A ¥ it & F 5 3% % ( Finniga 2
F] ), UV-5000 7 28 Hh-1] UL 43365 B (g T A A
A BRAF) AL 201 B 1/77 M F R F (Mg 47 -4
Ml ZAXEs BilE A R ) o A 3 £ i (100 ~ 200
H),GF,, W2 @ikt i (F B\l T ); Al
fik . 218 £ B H B (40 B gl R R WAk 22 1R
AHIRAF) 4R C(HES 20150925 ) , £k F AL ER,
=H o (e, by [E 255 AR AR A BR 2
Al

T R B 55 BRAR 25 T 2013 4E 9 H R H i MAE
P Bl By B2 B AR W BRI 25 5 R 25 U =
VP22 Mg 1 %5 Sk B 55 B R A0 B B 55 8% Athyrium
multidentatum WIARZE o ZAEY)FE S AE L T M b5 2
Bt 257 Be 25 W) Ak 2 S e =
2 REEHH

UM R B o R TR AR 2K 6.5 kg, By, HH B S IR
B, U8 MR AR A AR 12003 g KRB K
TR MK A B LR LR IE T BEAE L, AR i
FIFERL 3 W, A I TR — 78 0 A B, vk 4, 75 A T Tk
PEHUY) 34.7 g, TR CBRIEHUY) 25.9 g, IE T B2 HL
Y1 49.3 g, WUF Ik B2 O ¥R B 4E A Rk EAT: €635 (8
em x 60 cm) 43 B, DL A7 I k-2 TR £ TR 1R &R HE AT B
JEVEME(100: 0 ~ 50:50) 43350 [ ~ 1V,

a1 (100:0) w4 = LA, B aw 1
(1.76 g), Wi 43 11 (100: 0) ¥ 4 J5 i A /b 5 47 il
Bk 8 S G 2(6 mg) |, BT A BRI R I
AbiE 2 d, G 3(18 mg) |, s B TR 4K 22 S
3d,154 5 4(6 mg), i (25: 1) L hE AT €5
WE(2.5 cm x40 cm) 53 B, Al -2 R SRR R B
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REVERE, A4k A 5(100:0,1.31 g),6(25: 1,867
mg) . WAV (2:1 ~1: ) A5k &9 7(2.3
g) o W R ORI T, LA k- 2, R 216 1
FOBEEE VR, VA48 TLC BRI Wo il , 4 5 RE (5 A [
oy, A4 8(4:1,102 mg) ,9(2: 1,134 mg) ,10
(1:1,268 mg), HUIE T BE$E Y = 8 17 6 A
%3 B, UL O TR £ TR-H B AR 3R B0 B VR, 154k &
P11(10:1,11 mg) .,

3 SEHEE

k&1 #EukY . H-NMR (CDC,, 500
MHz) 8: 5.38 ~5.28 (4H, m, H-9, H-10, H-12,
H-13), 3.64 (3H, s,-OCH,), 2.75 (2H, t, J =
6.5 Hz, H-11), 2.28 (2H, t, J=7.6 Hz, H-2),
2.02 (4H, dt, J =11.4, 6.2 Hz, H-8, H-14),
1.61 ~1.58 (2H, m, H-3), 1.37 ~1.24 (14H, m,
H4 ~H-7, H-15, H-17), 0.87 (3H, dd, J=11.9,
6.7 Hz, H-18), “C-NMR (CDCl,, 125 MHz) §:
174.2 (C-1), 130.1 (C-9 5 C-13), 129.9 (C-13
5 C9), 128.0 (C-10 = C-12), 127.9 (C-12 5% C-
10), 51.3 (C-1'), 34.1 (C-2), 31.9 (C-16),
29.7~29.1 (5C, C4~7, C-15), 27.2 (C-8 1 C-
14),27.1 (C-14 5 C-8), 25.6 (C-11), 24.9 (C-
3),22.7(C-17), 14.1 (C-18), LA % 5 SClk
3 9 3 T TR Y D A R AR — B MO e
AW R b R T .

LB 2 RELLEE S TR 5 SN A AT (5
mp 203 ~ 204 °C,'H-NMR (CDCl,, 300 MHz) §:
12.33 (1H, s, 8-OH), 12.13 (1H, s, 1-OH),
7.64 (1H, s, H5), 7.38 (1H, d, J=2.6 Hz, H-
4),7.09 (1H, s, H-7), 6.69 (1H, d, J=2.5 Hz,
H-2), 3.94 (3H, s,-OCH,), 2.46 (3H, s,-CH,),
“C-NMR (CDCl,, 75 MHz) §;: 191.0 (C9), 182.3
(C-10), 166.7 (C-3), 165.4 (C-1), 162.7 (C-
8), 148.7 (C-6), 135.4 (C-4a), 133.4 (C-10a),
124.7 (C-7), 121.5 (C-5), 113.9 (C9a), 110.5
(C8a), 108.5 (C2), 107.0 ( C4),
56.3(-0CH,), 22.4 (-CH,) ., I ¥ 5 ck[7]
il — B0, WO b B o R R W,

k&3 HAEZRE AR, mp 81 ~83 °C,ESI-
MS m/z369 [M +H] " .'H-NMR (CDCl,, 300 MHz)
8:2.35 (2H, t, J=7.5 Hz, H-2), 1.63 (2H, m,
H-3), 1.25 (40H, brs, H4 ~23), 0.88 (3H, t,
J=6.6 Hz, H-24) , LI BB S SCHR(8 ] —2L, i %
EEY N PUERIR
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tb&W 4 A E KB R, mp 77 ~78 CJ'H 18.9 (C-27), 22.6 (C-28), 11.7 (C-29), 100.8

NMR (CDCl,, 300 MHz) &: 3.65 (2H, t, J =6.7
Hz, H-1), 1.56 (2H, m, H2), 1.25 (46H, br s,
H-3~25),0.88 (3H, t, J=6.7 Hz, H26), Ll I
Bl 5 oCHR (9]l — 3, ik Eka N IE =T
VAV .8

&Y s A IR [ A, H-NMR ( CDCly,
500 MHz) §: 5.38 ~5.32 (4H, m, H-9, H-10, H-
12, H-13), 2.77 (2H, t, J=6.5 Hz, H-11), 2.35
(2H, t, J =7.6 Hz, H-2), 2.04 (4H, di, J =
11.4, 6.2 Hz, H-8, H-14), 1.66 ~1.60 (2H, m,
H-3),1.32~1.25 (14H, m, H-4 ~H-7, H-15, H-
17), 0.88 (3H, dd, J=9.3, 4.3 Hz, H-18), "C-
NMR (CDCl,, 125 MHz) §: 180.0 (C-1), 130.1
(C9 &% C-13), 129.9 (C-13 5 C9), 128.0 (C-10
8 C-12), 127.9 (C-12 5 C-10), 34.0 (C-=2),
31.9 (C-16), 29.7-29.1 (5C, C-4 ~7, C-15),
27.2 (C-8 5 C-14),27.1 (C-14 5 C-8), 25.6 (C-
11),24.7 (C3),22.6 (C-17), 14.1 (C-18), Lk
s 5 SCER A B R s — B[ 6 ], Kt g
SE R ER

k&6  FaEIRSS &, mp 137 ~138 C,'H-
NMR (CDCI,, 600 MHz) &:5.35 (1H, brs, d, J =
4.8 Hz, H6), 3.52 (1H, tt, J=9.6, 4.8 Hz, H-
3), 1.01 (3H, s, H-18), 0.93 (3H, d, J=6.7
Hz, H-21), 0.85 (3H, t, J=8.0 Hz, H-26), 0. 84
(3H, d, J=7.2 Hz, H-28), 0.81 (3H, d, J=7.2
Hz, H-29), 0.68 (3H, s, H-19), 0.92 ~ 2.29
(29H, m) . DL E%E 5 SCHRHGE 19 B-4 51 B s
HA B IS E R B

&9 7 E L R FORL, mp 297 ~299 C . 'H-
NMR (DMSO-d,, 600 MHz) §: 5.33 (1H, br s, H-
6),4.91 (1H, d, J=7.8 Hz, H-1'), 4.43 (1H, t,
J=5.8Hz, H-6'b), 4.21 (1H, d, J=7.7 Hz, H-6'
a), 3.64 (1H, dd, J =10.1, 5.8 Hz, H-3"),
3.21 ~2.97 (3H, m, H-2', H4', H-5'), "C-NMR
(DMSO-d,, 150 MHz) §: 38.3 (C-1),29.3 (C-2),
76.7 (C-3), 41.8 (C-4), 140.4 (C-5), 121.2 (C-
6), 31.4 (C-7), 33.3 (C-8), 49.6 (C-9), 36.8
(C-10), 20.6 (C-11), 38.1 (C-12), 41.9 (C-
13), 56.2 (C-14), 23.9 (C-15), 27.8 (C-16),
55.4 (C-17), 11.8 (C-18), 19.1 (C-19), 36.2
(C20), 18.6 (C=21), 35.5 (C-22), 25.4 (C-
23),45.1 (C24), 28.7 (C-25), 19.7 (C-26),

(C-1"), 73.4 (C-2"), 76.9 (C-3"), 70.1 (C4"),
76.7 (C-5"), 61.1 (C-6") . LA I %¥e 5 cilik[ 10-
1] 4 AR — 30, et &9 i 8 b

K& 8 IR ALS IR ER (L), mp
115 ~ 116 C, A5 7 #f ¥k .,'H-NMR ( CDCl,, 500
MHz) §: 5.13 (1H, dd, J =5.6, 2.4 Hz, H4),
2.24 (3H, d, J=2.0 Hz, H,-10), 2.13 (1H, m,
H-5),1.60 (1H, m, H-5,), 1.40 (2H, m, H-6) ,
1.29 (4H, m, H-7, H8), 0.89 (3H, t, J=6.9
Hz, H;-9) . DL o 5 ocik [ 12 ) il — 30, %
&Yy striatisporolide A ,

L&MW KA EEME AR K, mp 134 ~ 136
C, =Bk -R FUALE 5 &L B4 .  H-NMR (D, 0,
500 MHz) §: 7.48 (1H, brs, H-2), 7.46 (1H, d,
J=8.6Hz, H6),6.85 (1H, d, J=8.6 Hz, H-5) ,
3.78 (3H, s, -OCH;) ., “"C-NMR (D,0, 125 MHz)
§:170.6 (CO), 150.1 (C-4),147.1 (C-3), 124. 4
(C-6),122.2 (C-1), 115.1 (C-2), 113.4 (C-5),
55.9 (-OCH,) . DA % 5 SCmk [ 13 ] il — 2, %
TEAL AW TR LS R HE

k&% 10 TR Gk (KO E), mp
201 ~ 203 C,'H-NMR ( DMSO-d,, 500 MHz) §:
12.30 (1H, br s, COOH), 9.66 (1H, br s, 3-
OH), 9.27 (1H, brs, 4-OH), 7.33 (1H, d, J =
2.1 Hz, H2),7.28 (1H, dd, J=8.1, 2.1 Hz, H-
6),6.78 (1H, d, J=8.2 Hz, H-5), L %S
SCHRARE — 313 ], B e AW b FLAS IR

fea 11 [ E T RS S (HEE) ,mp 146 ~
148 «C ,'"H-NMR (D,0, 500 MHz) §: 5.24 (1H, d,
J=3.4 Hz, H-la), 4.65 (1H, d, J=7.9 Hz, H-
18) . "C-NMR (D,0, 125 MHz) §: 98.56 (C-18),
94.74 (C-la), 78.60 (C-58), 78.41 (C-38),
76.79 (C28), 75.42 (C3a), 74.14 (C5a),
74.09 (C2a), 72.30 (C-4B8), 72.26 (C-4a),
63.41 (C-68), 63.25 (C-6a), LI I 4% 5 ik
(14 48 — 50, Bt &Yk D% b .

4 EIFEEES

K ERELEA: 2 C, R LR R KR LZR R 1 T
% 10 mg 435 B F 10 mL &8, 78 08 K i i OF 2
RREINE 5,

SR FH A AR A R I B Y R LR T . K
B EC0.1,0.2,0.3,0.4,0.5 mL kE &% 40 0 &
F 10 mL 3R b M A ZEIRE KA E 2 0.5 mL, KK

- 61 -



22 B 21
2016 £ 11 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.22,No. 21
Nov. ,2016

JIA 0.2 mol- L™ "B R 2% vh A W (pH 6.8) 1.0 mL,
1% R FALER 2.0 mL, $%57,50 C 7K 20 min, HLi ,
LB, BIMA 10% =% 2/ 0.5 mL,0.1% =
MLk 50 pL, $E5), #'E 10 min, DLZEIBK A S
f8,700 nm 3 AL LG, 08 OB RE A, A SR FROR
FE S IR ) B, i A 3 C O XTI, LA I

gg- = VitC
- ——
0.80 1 A
0.78 - E
0.76
< 0.74]
0.72
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0.66 1
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0.62
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Fig. 1

acid methyl ester (E) and Vit C

20 40

Reducing power of protocatechuic acid (A), protocatechuic

o1 1 Al RUFE T A A b A 3 JRURE T 2 55 6
WS LARMOC AR o IRLAS R B LS IR T R X B AT
B 30 JERE 7, I L 2R PR (4 38 B AE 7 5k T L2
2 g, (BB AT IR B aE 2 e 4R 3% C %
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