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Technology optimization of carboxymethylation on polysaccharide from rice bran
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Abstract: The experiment used defatted rice bran as materials which

*®ILE

extract water-soluble polysaccharide from it, expecting to improve its
functional activities by modification. The carboxymethylated deriva-
tive of polysaccharide was prepared by the reaction between rice bran
polysaccharide and chloroacetic acid (MCA) in alkaline condition and
fourier infrared spectrum suggested that carboxymethylated rice bran
polysaccharide was successfully carboxymethylated without changing
the original structure of rice bran polysaccharide. The optimal tech-
nological conditions for the reaction are: reaction temperature 52 C,
reaction time 2.5 h, concentration of NaOH 1. 2 mol/L, MCA dose
3. 20 g. This condition of the rice bran polysaccharide carboxymethy-

lated substitution degree(DS) resulted to a maximum value of 0. 99.
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Figure 1  Effect of reaction temperature on CRBP
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Figure 3 Effect of the amount of added MCA on CRBP
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Figure 4 Effect of reaction time on CRBP
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Figure 5 IR spectra of RBP and CRBP
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Table 1  Encode table of factors and levels
A RRR BRI CNaOH#JE/ D MCA 7|
o BE/C ] /h (mol » L™1) /g
—2 44 2.00 0. 60 2.4
—1 47 2.25 0. 80 2.7
0 50 2.50 1. 00 3.0
1 53 2.75 1.20 3.3
2 56 3.00 1. 40 3.6
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Table 2 Test arrangement and test results
ETRe A B C D Ak i A B C D B
1 —1 —1 —1 —1 0.81 16 1 1 1 1 0.96
2 1 —1 —1 —1 0. 89 17 —2 0 0 0 0. 86
3 —1 1 —1 —1 0.90 18 2 0 0 0 0.98
4 1 1 —1 —1 0. 90 19 0 —2 0 0 0. 88
5 —1 —1 1 —1 0.90 20 0 2 0 0 0.98
6 1 —1 1 —1 0.92 21 0 0 —2 0 0. 87
7 —1 1 1 —1 0.95 22 0 0 2 0 0.98
8 1 1 1 —1 0.93 23 0 0 0 —2 0. 84
9 —1 —1 —1 1 0. 82 24 0 0 0 2 0. 94
10 1 —1 —1 1 0. 90 25 0 0 0 0 0.97
11 —1 1 —1 1 0. 94 26 0 0 0 0 0.99
12 1 1 —1 1 0. 96 27 0 0 0 0 0. 96
13 —1 —1 1 1 0.93 28 0 0 0 0 0.97
14 1 —1 1 1 0. 96 29 0 0 0 0 0.98
15 —1 1 1 1 0. 96 30 0 0 0 0 0. 96

i 1 48 i 2 i Bt Design-Expert 8. 0 #4750 1E 48 1140
it 15 0 52 1 AL AW 220 1R B A B O 7

R=0.97+0. 019A 4 0. 024B 4 0. 025C + 0. 018D —
0.013AB—9.375E—003AC+3.125E—003AD—0. 012BC+
3.125E—003BD—6. 250E—004 CD—0. 013A* —0. 011B* —
0.012C* —0. 021 D* (2

H3% 3 AL AN (AVBL.C.DY Y P &S/ F 0.000 1,
10 W % B PR IR 4 A R 3R X TR B 5 i X A AR R A

I PHKF 0.05 ANEE R RP= 0.945 1 (KF 0.800 0,
T RAFE 43 Ut B O B 5 RIS 1L R AT [ AR o B (E 2 ) 2
RN OC R LI 15 2 /N A5 Y R 0 A A S B Al
AL AT LUK 50 4 PR R 2 0] 19 56 2 O 1 g b 2 I i BT 4R
B F A a] LA i) 8 W 7 5Tk R o : C>B>A>D, If HAl
DAAR 0 5 3B 45 5 Bt ] L SR 3 B 55 NaOH YR B
WA 5 NaOH ¥ BEP P 38 HAEF W 3 . BT gt Al &5 R &
TP 58 BV 2 TR B A JBCRR B g 52 i) DL 1] 6.,

x3 ERASHESH
Table 3 Regression and variance analysis
A H oy F-J5 F A Pr>F
A 1 8. 067E—003 8. 437E—003 31. 44 <C0.000 1
B 1 0.014 0.014 50. 45 <20.000 1
C 1 0.016 0.016 57.78 <20.000 1
D 1 7.704E—003 7.704E—003 28.71 <C0.000 1
AB 1 2.756E—003 2. 756 E—003 10. 27 0.005 9
AC 1 1.406E—003 1.406E—003 5.24 0.037 0
AD 1 1. 562E—004 1.562E—004 0.58 0.457 2
BC 1 2.256E—003 2.256E—003 8.41 0.011 0
BD 1 1.562E—004 1.562E—004 0.58 0.457 2
CD 1 6.250E—006 6. 250E—006 0.023 0.880 7
A? 1 4. 800E—003 4. 800E—003 17.89 0. 000 7
B? 1 3.157E—003 3.157E—003 11.77 0.003 7
c? 1 3.936E—003 3.936E—003 14.67 0.001 6
D? 1 0.012 0.012 43.92 <20.000 1
H T 14 1. 948E—003 0. 069 18. 44 <<0.000 1
Cokm 0 3.342E—004  3.342E—003  2.45 0.1679
R2E 5 1. 367E—004 6.833E—004
SRl 29 0.073
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