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Separation, Purificationand Cell Proliferative Effect of Vaccarin
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Abstract: The separation and purification of vaccarin in Semen Vaccariaewith macroporous resin had been studied in this
research. The refinement process and adsorption factor were compared by static and dynamic adsorbing experiments. Vac-
carin was developed as its quality standard, screening out the best refinement process and adsorption factor. The opti-
mized refinement process and adsorption factor were stable and feasible. The effect of vaccarin on the proliferation of en-
dothelial cells was detected by SRB assay. The result of this studyprovidedreference for the refinement of Semen Vaccari-

aewith macroporous resin. In addition, it was also found that vaccarin markedly promoted the proliferation of endothelial

cells.

Key words : Semen Vaccariae ; vaccarin ;macropotous resin ;static adsorption ;dynamic adsorption ;cell proliferation

FEAREIT AV RHEY) Z #5352 Vaccariasegetalis
(Neck. ) Garcke [ 48 L8 F 1, 25 il O B
S (R N N0 A1) TR N SR (S A S I AR Rl i I o
Z FLIATR  ELp o e . SCRkAREE
AT E Z R IR BRI 2R AR IR TR |
PR AR L E S ERE Y ERS T . TR
AT BT (vaccarin ) J& N E A B AT TP I SR 9 —
P B =B, IR O BORLIR 25 5, B Vs T e
HEE-/K OB CBE-OK R T BESE  MER T35 . &
FR 26 A1 T k2 O B AT R A 04 4
B G R A R I T S E A R EE
AN ERATE B 2P o g el A Y T2 S T 2 3
BT P ) 52 ) N G AR AIESY o AR SRR FOAN B
ATEERHAT T 43 8 4l 3%k FN B AT B AR AR

e H 1 :2016-09-09 B2 H#:2016-11-14
BATH o S AL EAEHI L 45 3% % 5 (JUSRP51412B)
+ M IHA/EH Tel :86-013861690781 ; E-mail ; qiulydoc@ sina. com

HIF A Bz A MO B TG P EAT T R E S, B AR HE S
EABATHE I A

1 #MHEER

1.1 RS

10 EARRRAT (5. 110320) W {22 B0 A: 4
R A BR S W) 5 N B AT R AR A (A
15112310) W [ b1 -0 AE R A7 BR A 7] 5 KL
4% g HPD100 ,HPD300 .HPD600 ,HP20 .D101 ,AB-
8 W [ v M = S B AR BIR 2N ) 5 B e RO B
P A8, Ak W B A A, L KA 4 40 W 4
a4 1fiL7E ( Gibco BRL 24 ] ) ; DMEM =853 5% (cell-
gro, 3 [H Mediatech A H]) ; 15 % % (FRIL 245 Bedn A
MR B R (RERD R ) s MY, B
(SRB) i 7 ( 36 [ Sigma 2% 7)) ; i % (5 25 4%
Al s 4iA: 3R COEZEEHT) 5 FLIR B M (LDH ) 125
& (1t :20130620 ) | P 8 ( MDA) 57 & (fit5
20130608 ) A AL B AL il (SOD ) X7 & (L5 -



Vol. 29

O AT HER T Y53 28 Al Al Bt AR M R A 317

20130618 ) .BCA &7 & (L5 :20130619 ) ¥k H 7
S TR
1.2 {ugs

Ultimate 3000 5,4 /&= %80 AH 4, 3% (% ( Dionex 2
H)) s KQ-800KDE Y i35 Ty AR 7 B e (2 1L
iR A BRA D) s ALL04 743047 K- (Mg e 46
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mm, 5 P«m) ;1‘3‘75‘75[1:30 C ,{lﬁlﬁo 5 mL/min;‘]ﬁf:j]?FH;
FIEE(A) 0. 3% BER-/K WL (B) 5 B FEVEL R /7 . 0
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Table 1 The adsorption capacities and desorption ratio of vac-

carin on different macroporous resins(x + s,n=3)

Az s i

M Adsorption iR
Model resin ability (me/g) Desorption rate( % )
D101 8.70 £1.13 33.13 £4.86
AB-8 12.38 £1.04 59.05 £2.32
HP20 3.31 £0.06 34.63 £2.56
HPD100 13.61 £0.94 79.35 +1.71
HPD300 6.39 £0.22 74.00 £1.04
HPD600 6.07 £1.10 56.79 £3.40
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Fig. 1 The adsorption time curve of vaccarin
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Fig.2 The leached fraction and absorption capacity in the

kinetic assay of vaccarin
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TN EATTHAT F 2L T E HPD100 KL I e
(1) 30% LB 5y, H 5 A FEARFUE AT Lo B bR
YL TR BRATH I 2 2E4E i /e HPD100 K FLA R
VENERY 30% LB sy rh, B S S HEARF AT LK H
FRP=H) 56 A Ve T, e ORI IE AR S50
BT KR, 15% L WER B BR 4%, SX 5 F1 7 30%
RO TR BAT RN i s Eik, MTEAR
FRAT B 222 AR T fE HPD100 K AL A% g vk It 1Y
30% A 5y, H S ASHARBUS T LUK H bR =4
SEAVEIL TR, A4 TRy IEsS SE g v St
TT7KBE, 15% L BEVE MR SR, SR )5 PR 30% & B2
TWORE R B AT I 4 ROk

2.6 L,(3") EXRIEMEMU KL R4

TS HESE HPD100 AL AR 2k £ A
FRAT R (vaccarin) (Y A T 25 240, PR
Ly (3*) IE A 5256 5 48 vk il K Pe i (15% &
PEREGEARER,30% CRFmEGEIARR . ANk 2 s, 4
Frfass R i N RITE vaccarin 408 FR  Hob 47
T3 28500, Al AR AR G 2R A

vaccarin 26 & = S BLi& P vaccarin Ji 2/ %Lk
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Table 2 The parameters tested in the orthogonal experiment

— (B)30% FEpE (AR . (D) 15% BEBE AR
3 b 1 A
. (A e Volume of 30% V<?)7K<5EVF*{‘ Volume of 15
ginc (u CL/O‘YL; ¢ ethanolsolution for P 0 lim: © (w;;\?; % ethanolsolution
mL/mmn elution (BV) or elution for elution (BV)

1 1 3 3 :

2 1.5 4 4 4

3 2 5 > >

P IR RS v I I B R R AR AR
FAN BT B $R ORI AT SO A R e
SEPEAT = UCPAT S, T N B AT S R R A
2ifE  IEAZEIRINGR 3 Fin . AR 4 LR G 1S
PR R 5 I AL T 22 22 S Pk oo A T LAAR i, R
AVERLTE M 30% £ B pE LA RLHA 25 M 25

(P<0.05), 854 WA FHZE R 2, /T LIS, IEAS
SO LA - VEBEORE 1 ml/min, K
fAFL3 BV, 15% Z e itk R 3 BV,30% Z FEpe i
RIS BV, RS G, #1717 LR 5
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Table 3  Results of the orthogonal experiment

i TN ERAT T A - -
) AR i ARITAMIENE  prgmumice ERMTERELE
Yield massof Yield mass of . . .
Group . Yield of vaccarin(mg) Content of vaccarin( % )
extract (mg) vaccarin ( mg)
1 285.0 33.2 82.1 11.6
2 345.1 38.1 94.2 11.0
3 360. 1 38.1 94.2 10.6
4 270. 1 32.1 79.5 11.9
5 284.9 33.1 81.9 11.6
6 300. 1 35.2 87.1 11.7
7 224.9 27.3 67.5 12.1
8 269.9 31.8 78.7 11.8
9 300. 1 33.4 82.7 11.1
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Table 4  Analysis of the orthogonal experiment

B me A e g
(%fo}ljxli) A B ¢ D Compgrf}ﬁi?f index
1 1 1 1 1 46.8
2 1 2 2 2 52.6
3 1 3 3 3 52.4
4 2 1 2 3 45.7
5 2 2 3 1 46.7
6 2 3 1 2 49.4
7 3 1 3 2 39.8
8 3 2 1 3 45.2
9 3 3 2 1 46.9
K1 151.8 132.3 141.5 140.5
K2 141.8 144.6 145.2 141.8
K3 132 148.7 138.9 143.3
Rj 19.9 16.4 6.3 2.8
x5 THRIWERESH
Table 5 Tests of between-subjects effects
Source Type 1T Sum of Squares df Mean Square F Sig.
Corrected Model 121.093a 6 20.182 28.786 0.034
Intercept 20116. 69 1 20116.69 28692. 59 0
(A) PEME T3 Elute flow rate 66.002 2 33.001 47.07 0.021
0p TLY ol
3(0'?7/0) 3311/2 ﬁfjﬁ fm \g‘rl‘:l‘r“i 48.382 2 24.191 34.504 0.028
(C) K BEAAEFR Volume of water for elution 6.709 2 3.354 4.784 0.173
Error 1.402 2 0.701
Total 20239.19 9
Corrected Total 122.496 8
a. R Squared = 0.989 (Adjusted R Squared = 0.954).
%6 WIEXRER
Table 6 Results of confirmation experiment
) FA AT ER AT R e LN
Group Content ofvaccarin( % ) Yield of vaccarin( mg) Comprehensive index
1 11.52 94.54 53.03
2 12.01 95.28 53.65
3 12.99 94.33 53.66
SE-14 Mean 12.17 £0.75 94.72 £0.05
2.7 SRB RZHAEAIMETE S 96 LAk, B L4 150 pL, BB 6 M AL,

PRI B KRy HMEC-1 20, BERE AL 24 h 5, S A 150 WL Bl i gedt . FHMEX] IR
JSCAR B, VA RE AR S B $ B AL 6000 A fiidde A (FGF-2 41) iNA 150 wl & FGF-2 AyBTiE SRk,
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fdi FGF-2 W2 MR o 20 ng/mL, 245 254173 Bl fin A
150 L AH R e B8 S5 AR R BA AT B A I 25 90, 1
25 AU 4y K 0.4.0.79 1. 76 pg/mL ( BJ
0.54.1.08 2. 15 pmol/L), T 37 CHEHE 48 h )5,
SRB 46 0 41 1% 7 o

W il 45 1) A B AT Wl 7E HMEC-1 211 I
OGN A ZE R WER 7, NFE T ATLIE
TS AT E N HMEC-1 40 Ry 85 4 i 2 ik
YEHS
x7 EARBITEMEX HMEC-1 HMARIEHER (x +5,n=4)
Table 7 The effect of vaccarin on the proliferation of HMEC-1

cells(;ts,nzél)

HEFEAR/ (%o FXTT-23 X L)

éizi Proliferation ratio/
(% Compared with the control )
{EE 0+0.68
[H44: %] BB 2H ( FGF-2 20 ng/mL) 48.32 £2.52* %
Vaccarin (0.4 pg/mL) 8.48 +1.03 "

Vaccarin(0.79 wg/ml) 11.24 £0.98* *

Vaccarin(1.76 pg/mL) 29.67 +1.43* *

3 IS ER

EARATEB TN S ENE LTRSS
2015 RZG 85kt AR BT AR N B AT SR
FEAATRE T 60 C B2 THAE LT i ABC B 47
(1) 70% -7k %S W 1mL, 25 0. 45 wm B0fLA HLIE
g f5 , HPLC 5 22 & &, 4 1% 1<y 280nm,
ZRG BRSNS, RALW AR XTI EAR B AT EA
FAT BT 09 7 B 4k T2 - %6 ) HPD100 AUk
FLBS A , W2 B[] 2 2h, Fe K A0 4. 04 mg 3
B/ (ImL AR ) , PERG A R 1 mL/min, JEH] 3
FEATEARFRZR KA 3 A AEAR TR 15% S BEpe il 572,
FEH 5 RAE IR FLAY 30% 20 B3k 0, U 4 Pk o T, ik
JETH, BEAS . A2, 2 FANBBATHRIBOR 1 45

T J i £ 04 b RE 259 N B AT BB 2
2.62% , AR SCIE R ALM B AR B 45, B rh R
BT E A S 2R B 12, 17% , 9 L AE25 05
(4.6 A% . 8 B ki Ul I R SR 07 IR A T 2
LR E nIAT , WM S ROMER AT E

ARSCHTEE S Y AN B AT B R FLI BT R
LTk, ARG E, FIVELT , RRFED, T A 2L
PR iR PO AL, S Tl A Ay B A £ B AT B
i S I E 2 B I, A B R BT R SR . A
R R BN AT BT o) I PR B 4 M LA ol 2
PesEFE A, ST e A B AT B A O A o
B EANRTY MU PRSI 25 M 4 Bt E 2 A
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