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B E B TR RILEMAN AB-8 3 =R F R M AT K hFHh, Fik: 1 g TR E T 200 ml 3= R F 5% (0.02
mg/ml) F 3k F it A, M T K ILE A RS AB-8 R I 2 A3t A3 A F 55 A MR M A SR AR . W1 g KILR AR
AB-8 % F0.04.0.025.0.012 5.0.006 25.0.003 125 mg/ml 3= £ HF &% P, 5 A £303.313.323 K T2k % B PR H 24 h, M 2%
BF RS A AR AT RN A, 1 g RILE AL S AB-8 551 E T 0.04.0.025 mg/ml 3= R ER T,
F 303 K2R &M F R ER M, m 2 KILEHAAE AB-8 R B5F 25 ERF AW N F WL, AmH RS HFER, KA
B AR & 2O AR &35 R % = RF4SF. &1 A Kromasil Cy, R348 4 W B2-0.1% #82 (35:65, V/V) , i#ik % 1 ml/min, %0 % %
259 nm, AR A TR, HAFFH 20 pl. LR ERIFHEREA0.001 256~0.02 mg/ml L H N 5 @mARRSEERIFERER R
(r=0.999 8) , 44 %5 X I RSD 3 s T 0.75% , @ % 4 98.77 % ~100.67 % , #4 P XIERSD 4 1.17% ., K ILE A g AB-8 2=
R H AR R L MR E 5 A 82.73% 87.10% . KILE A AE AB-8 335 R 35 9 M 4 42 A Freundlich 7 A2 4638 & 4 ,
BT %0 F BB, AHIRB M A £, KILEM A AE AB-8 3 £ R0 BB 245 & T — 8 3h A FAER, ERFAEXRILK
MRS AB-8 69 B I 2 B KAk A Bt f2 . 45k TR B A RIUEMAAE AB-8 _Lag B i & Ao SR R4 5, £ IR T At 8 L 34T, 38
Hn K FUR A S AB-S L2 TR B L & #ik %, K IUR A RS AB-8 2 — b & 2h AL 32 B 3 49 30 A4S
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Influence of the Adsorption and Diffusion Kinetics of Macroporous Absorbent Resin AB-8 on Mangiferin
DENG Yan-fang, SUO Xu-bin, HUANG Yi-ni, SONG Wen-xia(College of Traditional Chinese Medicine, Guang-
dong Pharmaceutical College, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To study the influence of absorption and diffusion kinetics of macroporous absorbent resin AB-8 on
mangiferin. METHODS: The static absorption rate and resolution rate were calculated by testing macraporous resin AB-8 absorp-
tion, with dry resin 1 g into mangiferin solution (0.02 mg/ml) shaken overnight, and then determine Freundlich model. Dry resin 1
g were added into mangiferin solution (0.04,0.025,0.012 5,0.006 25,0.003 125 mg/ml) shaking for 24 h in the temperature oscilla-
tor with 303,313,323 K respectively to test the content of mangiferin solution to determine the equilibrium absorption capacity and
thermodynamic parameters. With the slurry solution, dry resin 1 g were put into mangiferin solution 0.04,0.025 mg/ml respectively
with 303 K to test AB-8 absorption quantity macraporous absorbent resin AB-8 absorption, draw the mangiferin absorption kinetic
curve and determine the absorption kinetic model. The content of mangiferin was tested by RP-HPLC, with Kromasil C;s column,
mobile phase of methanol-0.1% phosphoric acid (35:65, V/V), at flow rate of 1 ml/min, with detection wavelength of 259 nm,
room temperature and injection volume of 20 pul. RESULTS: The concentration of mangiferin within 0.001 25-0.02 mg/ml showed a
good linear relationship (#=0.999 8) with peak area values. RSD values of precision test were less than 0.75% , recoveries were
98.77%-100.67% , RSD of stability test was 1.17% . The static absorption rate and resolution rate of macraporous absorbent resin
AB-8 on mangiferin were 82.73% ,87.10% . Freundlich equation can describe the adsorption characteristics of macraporous absor-
bent resin AB-8 on mangiferin, and it belongs to multi-molecular layer adsorption with physical adsorption. The whole adsorption
process of macraporous absorbent resin AB-8 on mangiferin tended to quasi-second-order kinetic model that the absorption was a
spontaneous physical adsorption process with heat releasing. CONCLUSIONS: The absorption rate and resolution rate of macrapor-
ous absorbent resin AB-8 on mangiferin are high, occurring spontaneously at room temperature. The diffusion rate can be improved
by increasing the macraporous absorbent resin AB-8 aperture. Macraporous absorbent resin AB-8 is a rational resin for the separa-
tion and purification of mangiferin.
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Tab 1 Results of the recovery test

5 AR, mg MW, mg TR, % FHEICR, %  RSD, %
1 0.24 0.25 104.17 98.77 472
2 0.25 0.24 96.00
3 0.26 0.25 96.15
1 0.49 0.49 100.00 100.67 311
2 0.49 0.51 104.08
3 0.48 0.47 97.92
1 0.98 0.99 101.02 99.68 1.18
2 0.99 0.98 98.99
3 1.02 1.01 99.02
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Fig 1 Adsorption isotherm of static adsorption at different

initial

W2, HIE RN RIIKT 0.95, K Freundlich J7FE AT LA
TR AL IR BT i AB-8 Xof 12 SR A B W BT AIE - 2293 1 JZ WL
752 111 /S s

ane: (1/n)InCAHINK  sveeveereerssensensesantansantancnnne (4)

X, Q.0 W P ek 545 B et (mg/g) 5 e R i 2 2R
A - B R (mg/ml) 5n KA Freundlich Jr #2254

F2 KFLUEFIHIAE AB-8&FIRL LA Freundlich 512
Tab 2 Freundlich equation for macroporous absorbent res-
in AB-8 isothermal curve

R T,K FIH -
K: n K
Freundlich 303 y=1071 843,693 7 40.19 0933 09842
313 Y1271 75434557 3169 0.786 09743
m 1=0.964 9x+1.426 7 417 1.036 09698

242 WLIHATIZESE X RTFLIR BB I AB-8 X T SR 11
W B 3 AR A T A R 43 BT, 275 Gibbs JRE L Van’t Hoff J
F2 Fl Gibbs-Helmholtz J5 F£" 5 43 5l 313845 1 W B 1 2 Ay mt i
A HAEAE (AG) K& (AH) FUFEAE (AS)™,
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ln(l/cc)ZInKu—AH/RT .................................... (5)

K, e MR A TR, 38 31— 72 - i W J S sh i T
P SR S R MR L s Ko O R B RO EAR SRR B
[8.314 J/(mol-K)]. iid IncXf T WE A HERAPRIFAH.

Gibbs J7 7 :

AG=—1RT +++veeeevesesernteeautetiiitttiiinetiisneeciannnns (6)

3, n 24 Freundlich 75 FEHP S8 R I SUA R R T
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ASZ(AH—AG)/T .......................................... (7)

AG<0,AH<0, KWL NE AB-8 X1 AT Aoy W bt
R A R TERGE R | BEAGIR A R TR ;s T HAG (48X (E A
/NF 20 kI/mol , BB i Jm T BRI B . AS B (i, BB 7
WS R0 1A 7, WA BRI 2R O P BE B 2 SR 43 19 1405 b BE D
S B AR INTTI N o AS B A GG K R TE R A
TR F TR WS LR 3,
R=3 EMARAZFSH

Tab 3 Absorption thermodynamic parameters

K AH K]/mol AG,KJ/mol AS,J/(mol-K)
303 -2350 =250
313 =71.01 -2.045 -240
323 -2782 =230
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Q,:(CO_CK)V/m ............................................. (8)
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Fig 2 Absorption Kkinetics curve of mangiferin at different

initial concentrations
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Tab 4 Fitting model parameters of kinetics of mangiferin at
different initial concentrations

e R i ! (
WA 004 y=-0233 1x-0356 1 0.537(ki,min") 1455(Q mg/g) 08332
0025 y=-01422c-06895 0327(ki,min") 19(0.,mg/g) 05737
WA 004 y=0.684 8c+0.0812 57800k, g/(mgrmin)]  1.460(0.,mg/g) 0.999 4
005 y=12455+0.1267 12500k, g/ (mgemnin)]  0.803(0.,mg/g) 0.803 0
TR HEE 004 y=12839c+0.1862 1283 [k, mg/(gemin®)] 0.1862(C) 0,906 1
0025 y=03573r04007 0357 3[k,mg/(grmin')] 04007(C)  0.9676
DL O %] £ V5 =145 31 Hh 26 BH 2. 43 0 WA B Bt 140 BH LI
FRHARS i AB-8 Xef 2 SR T I 6 3 28 32 Z2 A4 BB 10 ) 42 1 o
SRPAABT B BN I i, (R 2 A DG R B e, o
IR PN BB 330 T 1 i B ) 4 il 25 5% i 0k P 7
FEZ NG LA AT R o XUE B KL B iE AB-8
LR 2 H EEAFE AL P FLAAL BB 1 32
B N A RFLFR TR FL A B BB 2 TR L&
EL WG IFERT . 1A, 76 0.04,0.025 mg/ml AN W b 1 B i) 5
LN BCERE AT 38 K Koot et = Keao.025 merm » 3 32 BH ZEARS R W
RRFast AR 1 SR FE AR B T L A 4 HEOBE T K T A AL AN
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Fig 3 Intra-particle diffusion curve fitting of mangiferin at
different initial concentrations
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Fig 4 Boyd model curve fitting of mangiferin at different

initial concentrations
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W OE B EESE(AP) SR b B E i MC3T3-E1 ¥ 38 5L td %vh . 7 i ¥ AP 531 5 £ % B 5L (PLLA) %
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M 2 PLLA/AP1 .PLLA/AP2 .PLLA/AP3 ¥ AP 49 4%, # 233 21 d M 69 AR SME A DU 5 R A MTT sk Aein] 4 25 £ 45 4/ ) 24 .48,
72 h B MC3T3-E1 &8 it 69 38 75 1 50 5 R R BEARAUE Ao ] 4 A 22 #8547 4 3t MC3T3-E1 48 oA 8 3.5.7 d B 49 a8 b 5 8% 85 (ALP) 7& 1%
FAAE R, R B TURPLLA 4% 4,5 % = IR, &£ @ L ; PLLA/APL . PLLA/AP2 PLLA/AP3 4 4 2 UM X ARG =4t 5 =
Wtk 2EM), B3 FY AP 25 T EH S RILAZ KT, PLLA/APL . PLLA/AP2 PLLA/AP3 #3483 AP 21 d, L6924 h N
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Effects of Astragalus Polysaccharides Sustained-release Fibers on the Proliferation and Differentiation of
Osteoblast Cells MC3T3-E1

WANG Xiang-feng', LIU Tong-bin’, CHEN Ya-dan', FU Xiu-juan' (1.The Second Hospital of Jilin University,
Changchun 130041, China;2.Stomatology Hospital of Jilin University, Changchun 130041, China)

ABSTRACT OBIJECTIVE: To study the effects of Astragalus polysaccharides (AP) sustained-release fibers on the proliferation
and differentiation of osteoblast cells MC3T3-E1. METHODS: 0, 25, 50 and 100 pg/ml AP were dispersed into Poly-/-lactide acid
(PLLA) to fabricate electrospun fibers, i.e. PLLA, PLLA/AP1, PLLA/AP2 and PLLA/AP3. The adhesion of MC3T3-El to 4
kinds of sustained-release fiber were observed by fluorescence microscope using fluorescein isothiocyanate as indicator. The contents
of AP in PLLA/AP1, PLLA/AP2 and PLLA/AP3 were determined by UV spectrophotometry at 490 nm. The in vitro release of AP
was investigated within 21 d. The proliferation of MC3T3-E1 treated with 4 kinds of sustained-release fibers for 24, 48 and 72 h
were measured by MTT assay. The expression of alkaline phosphatase (ALP) of MC3T3-E1 cells was detected by ELISA after treat-
ed with 4 kinds of sustained-release fibers for 3, 5 and 7 d. RESULTS: PLLA fibers were continuous and smooth in appearance,
and had multiple gaps. PLLA/AP1, PLLA/AP2 and PLLA/AP3 fibers showed the maze of three-dimensional multiple-gap reticular
structure, and there was no obvious change of fiber morphology under the drug-loading amount of 3 kinds of AP. AP could be con-
tinuously released by PLLA/AP1, PLLA/AP2 and PLLA/AP3 for 21 d, and showed burst release within first 24 h. Compared with
PLLA, PLLA/AP2 and PLLA/AP3 could promote the proliferation of MC3T3-E1, and the promotion effect of PLLA/AP1 on the
proliferation of MC3T3-E1 only needed 48 h; there was statistical significance (P<<0.05). PLLA/AP1, PLLA/AP2 and PLLA/AP3
could enhance the expression of ALP in MC3T3-E1, which was positively associated with AP dose; there was statistical signifi-
cance (P<<0.05). CONCLUSIONS: AP can effectively control the release of AP and promote the proliferation and differentiation of
MC3T3-El in dose-dependent manner.
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PR O TP T ) X 17 M % JO 10 1 X 17 2 X 1 I J 0 J 17 J 1% 2 5 J0 10 J 1 X 17 2 10K (7 J ) JOR 10 JO % I ¥ J 1 J 10 J 1 JO 17 J 0 T J 1 IO 2 T IO O JBL ) IO 0 J O IO J 0 I J ) I J 0 I ) O 1Y I 0 T © I O 1 R JO 1 I J O I JO 1 I T 0 I O 10 0 o 0 I I 0 V)

[14] 5 E 7, KA 2R 4. D-101 RALA BE W T 2 ik i (10):10.
PR Y 2E B #4007 R4, 2012, 39 [15] M/NE 2%, FEiE, 5 917 S B 76 HPD 400A K
* 250 BB L BESC O G R 25 2% . HLIE . 0431- LR g b B RERIFSE[T]. & F 3% 5 M, 2011, 27
88796255, E-mail:xiangfengl012@163.com (1):53.
#IEAEAEH AR, BFSE 0y BB 252 . AL - 0431- (e H 99:2014-03-06 &1l H 1. 2014-06-27)
88796255, E-mail: fxj462003@163.com (Gl #)

- 484 - China Pharmacy 2015 Vol 26 No. 4 S EHEE 2010 EHEcHE 4



