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Chemical Constituents from Cibotium barometz
and their Scavenging Activities for DPPH Radical

XU Nan, ZHANG Qi, CAO Yue, JIA Tian-zhu" , ZHONG Xu
( Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract | Objective: Study on the chemical constituents from Cibotium barometz and their scavenging
activities for 2, 2-diphenyl-2-picrylhydrazyl ( DPPH ) radical. Method: The chemical constituent from70%
alcohol extract of C. barometz was isolated on chromatograph of silica gel and sephadex LH-20 and HPLC, their
structure were elucidated on the basis of spectra data and the compounds were tested for their scavenging activities
on DPPH radical. Result: Ten compounds were purified and their structure were identified as 1-O-caffeyl-D-
glucopyranose (1), 6-O-caffeyl-D-glucopyranose (2), 3-O-caffeyl-D-glucopyranose (3 ), 3-hydroxymethyl-2
(5H) -furanone (4), B-miroside (5), cibotiumbaroside A (6), protocatechuic acid (7), glucose (8),
mannose (9), Corchoionoside C (10), kojic acid (11). Three isolated compounds showed strong scavenging
activities on DPPH radical. Conclusion: Compound 1-5 were isolated for the first time from C. barometz. among of
them, compound 1, compound 3 and compound 6 showed significant antioxidant activity, and the scavenging
activity of compound 1 was similar to that of Vit C.

[ Key words ] Cibotium  barometz;  chemical  constituents;  3-0O-caffeyl-D-glucopyranose;

structure elucidation

WA EAAEE SRAE RO IR T MR ORI R BB 1 70% 2 BRI AT
TAYT AT T T T R L R AL G R A LA =55 400 o) B 558 0 3% R A A A TR R U 1)
R 22 () BF 9 0 s, 0 LT W B PO AR T b R PR b O S b A AR Bl R R KT 4

[KFBEE] 20120623 (004)
[(B&WA] EZKARFEESTH (30825047)

[&— 1’E%] VA, B 20RE , N T 254 SR 4 9T, Tel: 0411-87586014, E-mail: xudanbs@ 163. com
ERAEE] " B RA:, 2R, N P25 I LB 5T, Tel : 0411-87586499, E-mail: jiatz@ Inutem. edu. cn

-1

(e

2 .



VB, 45 0 A2 R KO R DPPH I BRAE A AT 52

B 1 R o O S K R R R L E TR
PR s HY S A N T A A
PECC TR B R, SR TR R 2 R R R
SRR, M ERA N 0.2% ,(H EA W 1t A1k
P B Bm A & P, H & cibotiumnoside B,
cibotiglycerol &5 Ji 73 ¥4 of B8 B 40 Jfd 19 12 10 AT AR 4 1)
TEIVEF S o SCRRIRE BN 0B A A 2Rl Ak
O R R OB 2R A A0 IR A I Ry I I
W R B I A A L S R LA
18 A 2 8 70 B i G, BRI 0 3 v 2 S8 5 1 O3
BOE B (I R R A ) o LR A 25 30 R
BT i A PR B A o L & W (R LT i 97,5 i N ) T 4 e 1
ST RE A 1 % A 1 70% 2B AR )
77 RGEMAL o o0 8 . ASCHRIE 143 B 1) 10
AR, P S 1 ~ S B8 E A oy
B3, AN BHESTT 3 A Wt IR AR R
JW B H1 & (DPPH) (95 BR A5 o

1 ##

HA B HE T0A w5 RO (354, Agilent 1100 /&
RO 838 - T i 15 H 15 4%, 1946 D A 15§ 25 U 2% A
JBT T AG I 25 5 56 5 FE B KA W) T2000-DSQ AR (1,3
% ; Bruker AV600 I 4% % 2 4% AL (TMS Ry N5 ) , £
38 IS 7 5 1 AL 0T 77 i, Sephadex LH-
20 /5 Pharmacia A @] 7= iy, MCI CH20P & Misubishi
chemical corporation = , B FAR R 1 Ry oy #rali . o)
0T W R ML, 210 7 P BE 2 R B R A A
E NE Cibotium barometz (L.) J.Sm.

2 RBESH

BORPR AR T 10 kg, By eE i 10 45 5 AR FR O3 80h
70% H QB MR 42 K 3 U, B 1 b, & RS2 B0,
PR, DR T R AR 615 g I EIREE
600 g, 7K % fif , 42 MCI CH20P €8 3% k68 3% | 4K K
HI7K ,20% ,50% £ Bt Jii , W 5 20% & B Uk
DS, 15 5% B 1 223 g0 HUER B 200 g, G
MGG, LD - B (500 1 ~3: 1) B BE VRN, & 300
mL S T AN, BTG ) R W Z (i o i, &
FEAHTR o B 4y, R AR B S AN 4y, A - B
(50: 1) YA 4L sy Frol, 505 - B2 (200 1) P AR 41
oy B2, G- EE (100 1) BEBLAS 453 Fi3, 54405 -
(5: 1) PEMAFH 7 Frd (15 g) , S5 -H B (30 1) Pt
TS Fi5(2 g) o Fi5 4 MCI CH20P A3 £ 5 33%
PL20% CBEUERR , 28 TLC 2387, & JF A R ki or, 1% 3
AN Fi5-1(1.3 g) Fr5-2(1.3 g) [Fr5-3 (1.2 ),
24y Fr5-1 2 Sephadex LH20 ¥ Ji¢ 638 kE 3% | L

Bt B, 25 B 2% U5, 42 ODS RE IS AE (8 3%, 1 &
HPLC il %, UL 20% W BEGE i, 7316 54 1(45 mg) ,
2(23 mg) . 414 Fr5-2 4 HPLC il %, Lk 20%
elbi , B4 3(25 mg) ,4(16 mg) . 4o Fi5-3
2 HPLC il %, LA 20% W EEENE, fL &9 5 (15
mg) ., Fr4 22 MCI, Sephadex LH20 %kt . ODS it i 4+
3%, Fi 4 HPLC il £, DL 30% HBEVERL , 1L & 9
6(80 mg),7(200 mg),8 (500 mg),9(35 mg),10
(300 mg) o
3 HEMERE

a1 RE AR, =F 5k %O, m
- ST 2T (6, ESIMS m/z 341 [MAH]
323 [ M-H-H,0] ", 179 [ M-H-162 ] ~ ,'"H-NMR ( 600
MHz, CD,0D)8:7.65(1H, d, J =15.8 Hz,H-7),
7.05(1H, d, J=2.0 Hz,H-2),6.96(1H, dd, J =
8.0,2.0 Hz,H-6).6.78(1H, d, J=8.0 Hz,H-5),
6.30(1H, d, J =15.8 Hz, H-8),5.32 (1H, t,
J=9.6 Hz,0H),5.56 (1H, d, J =7.8 Hz, gl H-
1).,” C-NMR (150 MHz, CD,0D) 8:168.8 (C-9),
150.9(C4),149.4(C-3),147.9(C-7),128.7 (C-
6),124.3(C-1),117.6 (C-5),116.4(C-2),96.9
(gle-1),79.9 (gle-3),79.1 (gle-5),75.1 (gle-2),
72.3(gle-4),63. 4(gle-6) o bR BHE 5 SCHER[ 17 ] %F
HR A — B, W s e Ak & W o 1-0-0m ME T -B-D-
B

ka2 REABAR, =AMk iE6, ESI-
MS m/z341 [M-H] ~,323 [ M-H-H,0] ~,179 [ M-H-
1621 ,'H-NMR (600 MHz, CD,0D)8:7.55(1H, d,
J=15.8 Hz,H-7),7.04(1H, d, J =2.0 Hz,H=2),
6.93(1H, dd, J=8.0, 2.0 Hz,H-6) ,6.78(1H, d,
J=8.0 Hz,H-5) ,6.26(1H, d, J=15.8 Hz,H-8),
5.12(1H, d, J =3.5 Hz, a-glucaose H-1),4.52
(1H, d, J=7.8 Hz,B-glucaose H-1) ,4.49(1H, dd,
J=11.8,1.8 Hz, B-glucaose H-6),4.44 (1H, dd,
J=11.8,1.8 Hz, B-glucaose H-6),4.32 (1H, dd,
J=11.8,5.5 Hz, a-glucaose H-6),4.29 (1H, dd,
J=11.8,5.5 Hz, a-glucaose H-6) " C-NMR ( 150
MHz, CD,0D)§:caffeoyl 169.1(C-9),169.2(C-9),
149.5(C-3) ,147. 1 (C-4) ,147.0(C4) , 146.7 ( C-
7),127.7(C-6),123.0(C-1),116.5(C-5),115.1
(C-5),114.9(C-2),114.8 (C-2) ; a-glucaose 93.9
(C-1),75.4(C-3), 73.7(C-2),71.9(C-5),70.7
(C4),64.8(C-6) ;B-glucaose 98.2(C-1),77.9(C-
3),76.2(C-2),74.7(C-5),71.7(C4),64.9 (C-
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6), biR%ds 5 SCHk 18 ] Xf M, B A —H, Moz ik
B W55 E Ry 6-0- ik 5t - D-) 75 B o

ke 3 HEOARAK, =& /8B 6, )
5 -5 A B 4L t0, ESI-MS m/z 341 [M-H] ~,
323 [M-H-H,0] ~,179 [ M-H-162] ~,' H-NMR ( 600
MHz, CD,0D)8:7.58 (1H, d, J=15.9 Hz,H-7),
7.05(1H, d, J=2.0 Hz,H-2),6.95(1H, dd, J =
8.0,2.0 Hz,H-6) ,6.77(1H, d, J=8.0 Hz,H-5),
6.34(1H, d, J=15.9 Hz,H-8),5.32(1H, t, J =
9.6 Hz, B-glucaose H-3) ,5. 16 (1H, d, J=3.8 Hz,
a-glucaose H-1),5.03 (1H, t, J =9.6 Hz, «-
glucaose H-3) ,4.59(1H, d, J=8.0 Hz, B-glucaose
H-1) ,"C-NMR (150 MHz, CD,0D) §: caffeoyl 169. 4
(-COOH) ,169. 1 (-COOH) ,149.5(C-7),146.9 ( C-
3),146.8 (C-3),146.7(C-4),127.9(C-1),122.8
(C6), 116.5(C-8),115.7(C-8),115.5(C-=2),
115.1(C-5) ; a-glucoase 94.0 (C-1),77.0(C-3),
72.9(C-2),72.3(C-5),69.9(C-4),62.4(C-6) ;8-
glucose 98.1(C-1),79.1(C-3),77.9(C-5) ,74.7(C-
2),70.0(C4),62.6(C-6) ., FiR%HE 5 CHA19]
X RE, A — B, WK B i Ae B W o 3-0-imME Bk -D-
) 75 B o

a4 LA, ESI-MS m/z 309 [M +
Na] *,'"H-NMR(600 MHz, CD,0D)s:7.72(1H, t,
J=1.4 Hz, H4) ,4.90(2H, t, J=1.4 Hz, H-5),
4.59(1H, dq, J =14.4,1.4 Hz, H-1),4.40 (1H,
dq, J=14.4,1.4 Hz, H-1) ,4.37(1H, d, J=7.8
Hz, H-1),3.88(1H, dd, J=12.5,2.0 Hz, H6),
3.67(1H, dd, J =5.5,12.5 Hz, H-6),3.373.28
(2H, m, H4 and H-5) ,3.22(1H, dd, J=8.0,9.0
Hz, H-2) ,”C-NMR (150 MHz, CD,0D)8:175.3(C-
2),131.5(C-3),150.7(C4),72.7(C-5),63.7(C-
1),104.0(C-1),75.0(C-2),78.0(C-3),71.5(C-
4),78.0(C-5),62.7(C-6) . I iR% 5 SCHR*T
RO R B B %A A W B-Miroside

& s TEKAK, ESI-MS m/z 137 [ M +
Na] * ,'"H-NMR (600 MHz, CD,0D)&:7.53 (1H, t,
J=1.4Hz, H4) ,4.90(2H, t, J=1.4 Hz,H-5),
4.29(2H, m,H-1),”C-NMR (150 MHz, CD,0D)5§:
173.6(C-2),133.7(C-3),146.2(C-4),70.9(C-5) ,
56.0(C-1) . | iR¥CHE 5 Semhond B8 AR — 3, ik
%8 Z A& W 3-( hydroxylmethyl ) -2 (5H ) -
furanone

& 6
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I 8 ok ¥, ESI-MS m/z 435

[M+ Na]", 411 [ M-H] ,'H-NMR ( 600 MHz,
CD,0D)8:7.64(1H, ¢q, J=1.8, 1.8, 1.8 Hz, H-
4),4.83(2H, q, J=1.5, 1.5, 1.5 Hz, H-5),4.50
(1H, dq, J=13.5, 1.8, 1.8 Hz, H-1) ,4.40(1H,
m, H-1),4.42(1H, d, J =8.0 Hz, H-1),3.28
(1H, dd, J=8.0, 9.0 Hz, H-2),3.47(1H, m, H-
3),3.43(1H, m, H4),3.58(1H, m, H-5),4.58
(1H, dd, J=12.0, 2.0 Hz, H-6) ,4.38(1H, m, H-
6),7.45(1H, d, J=2.0 Hz, H2),6.80(1H, d,
J=8.4 Hz, H-5),7.43(1H, dd, J=8.4,2.0 Hz,
H-6) ,“C-NMR(150 MHz, CD,0D)§:175.3(C-2),
131.5(C-2),150.7(C-3),72.6(C-5),64.0(C-1),
104.4(C-1),75.0(C-2),77.8(C-3),71.6(C4),
75.6(C-5),64.6(C-6),122.5(C-1),117.5(C-2),
146.3(C-3),151.8(C-4),115.9(C-5),123.7 (C-
6),168. 1(C-7), LA BG5S SCHR[4 X IR AR —
O B Z LA WM cibotiumbaroside A

k&7 BEOREK, S B E A, ESI-
MS m/z 153[ M-1] = ,'"H-NMR (600 MHz, pyridine-
d,) 8:8.37(1H, d, J=2.0 Hz) ,8.08(1H, dd, J =
8.4,2.0 Hz),8.33(1H, d, J=8.4 Hz),."” C-NMR
(150 MHz, pyridine-d,) §:169.8 (C-7),152.0 ( C-
3),146.9 (C-4),123.3(C-6),122.7 (C-1),118.2
(C-2),116. 1(C-5) . LA B#E 5 SCHk[ 22 ] % i, Ak
A —F ez G R IR ILA R .

L&Y 8 TLt kK, Molishi J2 by BH 1, i I5F
LWALSE , ZBAL Y 2 S AR ST, 5 T B S B
Xof R AR B B ] — B0, WS e iz Ak & W o H R b

HEWI Ty AR, ESI-MS m/z 409[ M +
Na] *,'"H-NMR (600 MHz,CD,0D) §:1.01(3H, s,
H-13),1.04(3H, s, H-12),1.29(3H, d, J =6.3
Hz, H-10),1.94(3H, d, J=1.3 Hz, H-11), 2.16
(IH, brd, J=16.8 Hz, H2a),2.61 (1H, br d,
J=16.8 Hz, H28), 3.63(1H, dd, J=6.1, 11.9
Hz,H-6),3.85(1H, dd, J=2.3, 11.9 Hz, H6),
4.27(1H, d, J=7.3 Hz, H-1),4.53(1H, dq, J =
6.3,7.3 Hz, H9),5.73(1H, dd, J=7.3, 15.5
Hz, H-8),5.86(1H, brs, H4) ,5.96(1H, d, J =
15.5 Hz, H-7)."” C-NMR (150 MHz, CD,0D) &:
42.4(C-1),50.8(C-2),201.2(C-3),127.2(C4),
167.2(C-5),79.9(C-6),133.8(C-7),74.6(C-8) ,
22.3(C-9),19.5(C-10) ,23.4(C-10) ,24.7(C-11),
101.3(C-1),75.1(C2),78.2(C-3),71.7(C4),
78.4(C-5),62.4(C-6), LI %45 ik [ 23] %
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MR AR — 20, B %L B W8 corchoionoside C

A 10 Pk, mp 154 ~ 155 C, FeCl,
A R4 . ESI-MS m/z 143[M +1]° ,'H-
NMR (600 MHz, DMSO-d,) §:9.53 (1H,s,OH),
8.02(1H,s,H-2),6.32 (1H, s, H-5),4.27 (1H,
s) o, C-NMR(,150 MHz, DMSO-d,) 6:139.4(C-3),
145.8 (C-2),174.0 (C4),109.9 (C-5),168.2 (C-
6),59.5 (CH,OH) ., DI I %¥E 5wk [ 24 ] b Ay il
MR HEAS — B, WA e R o
4 EWER DPPH BHEMEA

K DPPH 3 % 1 v M3k [ 7= 4 B A 45 o
SEARE A 1,3,6 B IR SN BTE AL TS PSRV
fro W3 MMEEWE 2.0 mg, 53 5 I T oK £ s i i
B A 20 mL, Bl Rk N 1.0 g L7 1 & FF
i, P A2 v BB TG BT R B . LA TE K &
Fii il 0. 18 mmol-L ™" DPPH I, & T i (A B .
B3 mL RE S WA 3 mL DPPH %W T 25 C K
B 30 min J5, 7 517 nm I A5 5K A 0% 0% R
(A,) B3 mL oK £ B 15 25 [T (A,) , BA 3 mL
FEG A 3 mL JE 7K £ B A5 A S AR R W i (A,) .
Forp Ay S BRSO BT B IR BT AT S 3 A
WCRE (- 4. LA Vit A PH M X BE 3153 35 Bk R
K=[A, £ = (A, —=A,) ]/A, x 100% , Z55H LK 1,

90 -
80
70
60 k

X

@_ 50

& 40|

e —o— L&
0T —8— X8 VitC
0r —a B
10 F —a— k&6
o , . . , . X

10 20 30 40 50 60 70

% /mol . L

1 &% 1~33% DPPH ARENFRE

WL AT L, B2 1 3 Ak A %k DPPH ¥ 45
A5 O  AR OE  , FE TK E  L A
F. HoP A 1% DPPH [ i 55 69 3% bk fE 1 55
Vit HIIE . 3 LA YK T 5 % 1, (pmol L")
KRR I A 1(18.2) <fLAH 3(42.5) <1k
41 6(30.5),

[ &% k]
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AN TR JEAR 46 45 i GC 3 BRI TS 1Y L8

(WP EHHAFR, mA  610041)

[(FE] By 4 Fh R URAR 4 #E K il 1 48 SCENS 0 H A8 808 1S 317 L AL ot ﬁ%ﬂx&ﬁfia—mMAEEHﬁ I
AR SR AL S % . Tk R AU (% 1, HP-5(0. 32 wm x 0. 32 mm x 30 m) £ 5 S0k M B F AL R W0 8% (FID) 5 3 B 1 i B2
280 °C , 46 %% 5 B 300 °C 5 787 FHE R 125 °C 4835 5 min; R 3 C-min ™', FFE 170 C ,£# 5 min; %R 9 C-min ™', J} &
260 C,{A%F 0 min, 55 . %F 4 FhALUR 20 HEAR 4 35 & M#EAT 00T, 40 S T 4 AR A HE R T i de Sl . B 22 A 4 R AR
S RE I AEBLBE B AE 0. 95 DL b 4t 22 A8 4 B S A DL BE B 7E 0. 99 L b s AR AR A AL BELE 0.9 2o A7 o B538 : AN R 5 J5UAR 4 44 &
HI Ak 24 2 B 25 R, 45 B 6 IR BB S e LR A, O Bl 24 B AR & 25 A M R AR R AL T 5 5%

[kgRE] H4; Ham; 4 JLE; HEEBKE; Bk

[hES%EE] R284.1 [ XEFRiZE] A [XEHS] 1005-9903(2012)24-0166-05

[P d AR HE]  hitp://www. cnki. net/kems/detail/11. 3495, R.20121012. 0910. 009. htm]

[MEHMAE] 2012-10-12 9:10

Comparison Study on GC Fingerprints of Curcumae Radix Volatile Oil

LIU Yu-hong, LIU Qian-ling, HUANG Zhi-fang, LIU Yun-hua, YI Jin-hai®
( Sichuan Academy of Chinese Medicine Sciences, Chengdu 610041, China)

[ Abstract | Objective; To provide a reference of reasonable quality control standards through a
comparative study of the four fingerprints of four origin plants of Curcumae Radix. Method: The separation was
performed on HP-5 0.32 pm x 0.32 mm X 30 m column, hydrogen flame ionization detector ( FID) ; injector
temperature was 280 °C, detector temperature was 300 °C; the column oven was begun at 125 °C, then
programmed from 125 °C to 170 °C at 3 C+min "', then programmed from 170 C to 260 °C at 9 C-min ' and

final, held O min. Result; To analyse 20 batches of volatile oil, the fingerprints of four origin plants of Curcumae
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