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Optimization of Carboxymethyl Pachymaran—-Iron(Ill) Complex by Response Surface Methodology
SHU Chang, XIA Jie, YUAN Shuai, ZHAO Shuai, ZHANG Xi-feng, YAN You-yu"
(College of Biological and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan 430023,
Hubei, China)

Abstract: Carboxymethyl pachymaran-Tron(Ill) complex was synthesized by the reaction of carboxymethyl Poria
cocos polysaccharide with FeCl; under alkaline condition with sodium citrate as catalyst. pH, reaction
temperature and the mass ratio of trisodium citrate to carboxymethyl pachyman were taken as factors and the
preparation of carboxymethyl pachyman-Iron (Ill) complex was optimized by response surface methodology on
the basis of single factor experiment. The optimum conditions were as follows: pH was 8.3, reaction temperature
was 72.9 °C, the mass ratio of trisodium citrate to polysaccharide was 0.69, the model was well fitted and the iron
content of CMPIC was 27.55 %. Ultraviolet and infrared spectroscopy showed that the hydroxyl group of CMPIC
had a stable complex with Fe** and further antioxidant studies showed CMPIC had certain clearance ability to
metal ions and ABTS*- . Therefore, CMPIC is expected to be further studied as a new iron —supplementing
antioxidant.
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Fig.1 Effect of pH, reaction temperature and the ratio of TCD to
CMP on the synthesis of CMPIC
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R, DL A e ik 075, Horb, pH B % CMPIC
AR, RVRERZ , TCD 5 CMP i &2
FLAECRE MR AR /N
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Table 1 Design factor level and code value

ES
KA X3 TCD &5 CMP
X, pH f Xo RERIE/C
! e Pl

-1 7.0 60 0.50

0 8.0 70 0.75

+1 9.0 80 1.00

24w T O A

CMPIC A AT 250 o7 T e 25 SR
Z 8 1.2.4 Wit A5 ma e ah R an sk 2 iR o

24.1

# 2 Box-Behnken ifIiZit RE&ER

Table 2 Design and the results of Box—-Benhnken experiment

KT
e -
. X, X, RN X, TCD 5 cMp OB
pH fH JEIC JitdE A

1 9.0 60 0.75 0.131 2
2 8.0 70 0.75 0273 5
3 8.0 70 0.75 02712
4 8.0 80 0.50 0.257 4
5 7.0 60 0.75 0.234 2
6 8.0 80 1.00 0.229 6
7 8.0 70 0.75 0.280 3
8 7.0 80 0.75 0.274 4
9 9.0 80 0.75 0.145 5
10 7.0 70 0.50 0.273 2
11 9.0 70 1.00 0.1349
12 8.0 70 0.75 0274 6
13 8.0 70 0.75 0271 4
14 7.0 70 1.00 0.218 7
15 9.0 70 0.50 0.142 5
16 8.0 60 0.50 0.230 0
17 8.0 60 1.00 0.203 2

DAFR FP AR 2 Z2 Wk v R I 16 18 Sy i S 41, 1)
Design—Expert 8.0.6.1 #ft 4435 2 ks i dt A 75¢ 1T
AT AR BN IR Z IR R : Y =—4.316 4+0.879 15X 1+
0.034 714X,+0.151 25X5-0.000 647 5X X, +0.046 9X X ;-
0.000 1X,X5-0.057 8X >—0.000 200 75X,>-0.385 2X 2, Jf:
XU T 7 255007 B SR LR 3

®3 ORREBFTESN

Table 3 Analysis of variance for items of regression equation

7 2R F A Y175 FAH P TEds
el 0.049 9 5.393x107 378.87 <0.000 1 ok
X, 0.025 1 0.025 1 749.98 <0.000 1 ok
X, 1.466x10° 1 1.466x107 103.00 <0.000 1 ok
X; 1.702x10° 1 1.702x107 119.60 <0.000 1 ok
XX, 1.677x10™ 1 1.677x10™ 11.78 0.010 9 *
XX, 5.499x10™ 1 5.499x10™* 38.63 0.000 4 ok
XoX; 2.500x107 1 2.500x107 0.018 0.898 3
X2 0.014 1 0.014 988.25 <0.000 1 ok
X7 1.697x10° 1 1.697x107 119.21 <0.000 1 ok
X3 2.440x107 1 2.440x107 171.45 <0.000 1 ok
B2 9.964x10° 7 1.423%107
PR 4.494x10°° 3 1.498x107 1.10 0.447 7
a2 5.470x107 4 1.368x107
SR 0.049 16
R=0.998 0 R%,=0.995 3 R2,.=0.983 5 {51 H=48.720

O (P<0.05) % i it 3 (P<0.01),
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Fig.2 Response surface and contour plot of CMPIC
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46 TCD 5 CMP i WA X5 8 CMPIC BYSEIRIRZ 5
P L 2(C) R, SN i 2 R A% T A X B B, 45 =g
LRAHNT AL, iV A TCD 5 CMP Ji 7 Fe fE AL
O TR AF T B S ¥, 25 o 20 ARG S A 660, T LA S o7 31 3
XFE G CMPIC R 52 BE hy B 2588 [ TCD 5 CMP

J i FU(EXT A B CMPIC 2k z . Lik45ie s 2.2
R B E TS S 2V A . B 2(A~C)F]
VARt e )07 T R 25 15 S A 20 AR L, i 7 TRT 174) 55 1
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Fig.3 Ultraviolet scanning spectrum of CMP and CMPIC
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Fig.5 Scavenging effects of CMPIC on Fe* chelating capacity
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Fig.6 Scavenging effects of CMPIC on ABTS" radical cation
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