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Separation flow chart of the ethyl acetate

Fig. 1
extraction of Rubia cordifolia L
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Fig. 2
system; (a) determination of the optimal solvent
volume ratio; (b) determination of the jumping-off
point and end-point of polarity; (¢) determination of

the polarity increment of the wash-solvent system

2.1.1 RBERMAZAABRILER G LEF 1E i
FEVEI 2 S8 T b 7 500 B 8 S5 36, AR BE B T L
HIRIFH L, M LI 6 5 9 ZRIFFALE, A
EAEABER RS, W 2 FFas.1.2.3.4 f1 7
SHHEERIIRAMO @B S 5/ 8 S5l
DLBR o UL 2% 3 i f8 K ST B BE i o B, AT A B A A
T 550 R O R o S O B . 5 5 5 8 S I
52,8 S W 0 BT A BE AT DLW B A 4 B A B A
GERFRW .8 5 I A 4 4y N AGT ¥ )2 B vk i
) o A VIO R 95 5 IV Ay ek k- D T A R
2.1.2  BRBL AR GRE A i 3k ) 6 o e £]
2(b)H 10~ 14 5 1 545 R o] 1 & 4 53 NV AG)
TR TR0 A0 A P A A Ry A Y - PR (900 10) 28
A EE-TS TR (70:30). 78 M FE Ay b 3 — 25 ol 28 Jie I
FIHC E . AR ] 2 Co) S €0 205 5 ff e LA 2 T ok it
A P 356 348 B 451 Ay - Ay Il Rk A I PR TR (851 15
82:18.80:20,78:22.75:25.72:28.,70:30) , {1 i,
G0 25 L 3 B ik AR R R AR AT O B A Oy
VAG]T. R H [FIFE 0 7 280 8 T /5 = A2 4140
BRI R AR - A T L AT - 2 TR 2 R
(95:5.90:10,80:20,70:30.50:50) | FFV L 3 BF % d-
LR TR (70:30,60:40,55:45,50:50) . LR &
B s @ be . S P BE- N B (99:1,98:2,97: 3,
95:5,90:10) | F i,
2.2 VAGIT a5

B 4y VAGIT s R T 6E i 2 @35 R
UV, LAFRE - ER (70 30) 4 & TF 5, & TF ., it
T A B RO S T\ b R R R
5 LA7K- 2Nt by it s AR A B2 R 5 i 1 mI/min, 0~
40-60 min, ZJi§ HL ] 0-100%-100% 5 ¥E 1 25 °C 5 #
WK 210 nm. 2540 3 ff R, TLC &g 1
— PR BE 4. HPLC B3 R A =555 1, AP
R A =Rl E RS HOOR B B AR 22 /0 0 B
205y VAGIT ANJ&H— sy

VAGIT |

0 10 20 30 40 50 60
t/min

(@) (b)
B3 VAGIT BRHEE®E(a)RENMRE(b) Bk
Fig.3 The TLC and HPLC of VAGJT
2.3 mEMNENE
2.3.1 EHREAEMLF® B E FeSO, -«
TH,O brife i £, 25 R an &l 4 Fros. Wl a2 7




4 TR R 2 4

%32 %

BN.Y=0.019X+0. 073, R=0. 997 0,SD =
0.019 89,P<C0. 001.
2.0
15
. 1.0
= 0s
0
—057020 40 60 80 100
Fe' ¥ /(wmol - L")
B4 Fe' frifEphsk
Fig. 4 Standard curve of Fe*"

FH b 7 M1 £k A5 21 5 8 & AH X5 R ) FRAP {E
(pmolFe’" /L) ,FRAP {H & K , 2 B H B hr A fb g
. 205> VAGIT (96 B4R 412 £ B8 76 B 1 2 FH
IR Ve 1 Ases 235120 1.019,0. 628, 1. 937, W) Xt 7
i) FRAP {H Fe*" ¥ B 43 51 2l 49. 79 pmol/L.,29. 21
pmol/1.,98. 11 pmol/ L. 45 3R KW Jr VAGIT #Y &
Pk BE ) UL F 9t HAR £ TR L PR R BT
2.3.2 HMERETRMAFER TBA 35 & 4 53
VAGIT KPEFR 28 LR B 1 Pile i &
B PES R WK 1.

£ 1 TBAZMEAS VAGITE
I mEERE|EFEMHE/ )

Table 1 Inhibition rate of VAGJT and | by TBA assay
(“géf{ ., VAGIT 1 Ve

1.56 6.71%2.89 28.0243.32 7.7843.15
3.13 16.06E1.74  43.02%2.96 14.99+0. 24
6.25 34.35+1.21 56.39+2.21 19.84+2.21
12.5 58.8642.47 61.86+2.83  25.67+£2.43
25 75.4140. 81 69.7740.66  40.94+2.36
1Cso 10.34£0.78 5.5840. 94 46.0241. 38

ARSI 40 7 VAGIT R R 2% 2
B AE ) 1 Pihg oot A i 1IC [E3 /T Ve, £
HIZH 5y VAGIT KGR LR S ER A I 1 Wbt
JIg B 2o Ak T 1 58 F Ve
2.3.3 #FrhadAs HI DPPH 3 W & 21
57 VAG]T KGR LR AT 1 W Br B B
HERE 45 R LR 2.

gERL R4y VAGIT 8 1C, {EAK T 9 7R
LMROEZERY 1 H¥ KT Ve, Ul B 4 57
VAGIT W5 Br A i H g 1 00 T 96 R AR 2 2 & g 2
BT, H¥R K& Ve

2 DPPHEMEAS VAGIT B
I EBRBERERD(MEIER/ )
Table 2 Inhibition rate of VAGJT and | by DPPH assay

W/
VAGIT 1 Ve
(pg * mL™1)

1.56 11.67+4.05  3.9140.16  34.37+1.53
3.13 24.4342.81 10.6740.76 72.97+0.62
6. 25 41.4442.91  21.744+1.09  94.2840.12
12.5 58.3042.06  43.6440.89  95.9940.10

25 69.4241.72  69.49-£0.33  96.33%0.07
1G5 9.85+1.15 14.5540. 37 1.6640.06

L bR 22 VU KR R M o3 B A B A 40
VAG]T nalGE& A = £ 2y ot AL i P8
D0 T 96 AR R £ T A 32 BB T 8 O L% PR 4T
ARGy X — BIF 5T 45 3 T O A Sk PR R O) 1Y
o3 B SR A T i S R Al

3 & iE

Hh 2 9 RAR TR TR AR U B AT B ) PR
AT TN B S Al 1 0 98 s M REAR
I h oy R B A > VAGIT i B A i i
PUAALRE J1» I A 808 I RE 1 KT BR i SEBE
177 T R B A F A0 B e 4 BE T A B
FEHCH. X — 4 2R 3 W] AT AR 0 3 PR R A — 2P
W5 v 25 98 AR 28 ) b a0 B 4R AR T R B9 R
1.

S E k-

(1] miEm AR G, . R 2 B A Ak T8 P 53 it
JELT). KRk 5E 591 % . 2006, 18:514 - 518.

(2] BResRBCAJ7, £ &, R i S a
TGP A RIS R R LT ], v B v B2 2 R4, 2006, 13 (1)
63 - 64.

(3] BRIZE, e, 11 Ab b 24 5 by S0 P 5 2000 % it
ARG M B g [T, 12 & Lk B 42, 2008, 29 (1)
119 - 123.

(4] Z&. £ R & KRR BUE LY BT i 08 4 2 fig
Bt S AL I R B g R [T ], 25 i, 2008, 34 (2) .
70 - 74.

[5] Mosammat N K, Tomoko Y, Sachiko H, et al.
Radical-scavenging activities of fish and fishery
products[ J]. Food Sci Technol Res, 1999, 5 (2):
193 - 199.

(6] ZEMEIC, 4% 10 3. PR m e % BB & 1 F 7 4 0 0 Bt
FALPERILT . BRI A . 2006, 6 :65 - 6.



512 1) WHALLL 55« T 2 9 BEAR £ R 2 T8 AE T 9 23 8 B i AL % P T

wl

[7] Halliwell B, Gutterideg J M, Cross C E. Free 2009,37(2):597 - 598.
radicals, antioxidants, and human disease: Where are [13]  fer. sk . 36 05 00 4k 2% B B A 9 1% P 0F 9% F
we now[ ] 7. ] Lab Clin Med,1992,119(6) :598 - 620. [T, R 4E 2% 2235, 2006, 26 : 134 - 135.
[8] #ZydigmZs, e ARIEME [ M] b5 AR [14] Tse W P,Cheng C H K,Che C T,et al. Induction of
TBAE H AL, 2005, apoptosis underlies the Radix Rubiae-mediated anti-
[9] JyWeHe , PN 20, i kb, PE R A s bR [T . 1 5 proliferative  action on  human  epidermal
i BE 2522 1],2002,17(5) .78 - 80. keratinocytes: Implications for psoriasis treatment
L1015 75 ¥, i iz M. 95 w5 (9 25 AR 1 B wF 5 45 0% [J]. Inter ] Mol Med,2007,20(5) ;663 - 672.
(] EEZ 15T . 1991,3:54 - 56. [15]  skoR¥, RIRE . RAAT . 55, 95 50 28 0 HT S AL 1R
[11] R PRER . 52 B O 6 6. 6 24 V8 B e 38 40 0 8 25 &L [J]. Sl B2 B 224, 1998,20(1) : 31 - 33.
2] N2 EERZ,2010,21(2) . 381 - 382. [16] Jelena K, Silvana P, Marjan N. Antioxidant
[12] EAFE. ROV, Eoxaa, & o BB 354 3, Activity of Four Endemic Stachys Taxa[ ] ]. Bio
D 4& £ JE T 0 3w X g [T . R BRI B & Pharm Bull,2006,29(4) :725 - 729.

Separation and antioxidant activities of ethyl acetate
extraction from Rubia Cordifolia L

YANG Hong-hong'’, FU Yue-guan®, XIAO Feng', XIONG Jin-yan', LU Zhong', CHEN Rong'’
(1. Key Laboratory for Green Chemical Process of Ministry of Education,
Wuhan Institute of Technology, Wuhan 430074, China;

2. Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737, China)

Abstract: The purpose of this project is the separation of components with high antioxidant activity
from Rubia cordifolia L. A component (VAG]T) was separated from the ethyl acetate extraction of
Rubia cordifolia L. by absorption column chromatography with different wash-solvent systems. The
chemical composition and contents of VAGJT were analyzed by thin-layer chromatography (TL.C) and
high-performance liquid chromatography ( HPLC). The antioxidant activity of VAGJT and the ethyl
acetate extraction of Rubia cordifolia L. (I)were also evaluated by Ferric Reducing Antioxidant Power
(FRAP) , 2-thiobarbituric acid(TBA)and 1, 1-pheny-2-picrylhydrazyl(DPPH) assays. Only one spot was
presented in TLC analysis of VAGJT, and three strong peaks were displayed in HPLC. The results
showed that the anti-lipid peroxidation activity of VAGJT and the ethyl acetate extraction of Rubia
cordifolia L. (1) were higher than that of ascorbic acid(Vc¢) ,and the anti-free radi
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