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Preparation Modified Starch by Using Concentrated Alkali
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Abstract: Using corn starch as the raw material, sodium trimetaphosphate, sodium hypochlorite, acetic anhydride, propylene oxide,
3-chloro-2-hydroxypropyltrimethylammonium chloride as the modifiers, the modified starch was prepared in the aqueous phase with the mass
fractions of the 3%, 6% and 10% sodium hydroxide solutions. The physicochemical properties of the modified starch were studied as well.
According to the consumption of sodium hydroxide solution in the reaction process and the total volume of starch milk after the reaction, the
utilization efficiency of the reaction tank and the change of water consumption were calculated. The results showed that the preparation of wet
modified starch with 10% concentrated alkali can improve the utilization efficiency and production capacity of the reaction tank by 5%~22%,
reduce industrial wastewater discharge by 8%~34%, and the use of concentrated alkali was particularly effective in preparing high-efficiency
water-saving acetate starch and cationic starch. The process breaks through the bottleneck of preparing low-concentration alkali (mass fraction of
2%~4%) to prepare wet modified starch, which provides a theoretical basis for the production of wet modified starch with concentrated alkali in
food and industry.
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Table 1 Effect of alkali concentration on water consumption
and the degree of crosslinking

AR AR REBERE  RAK LR
KREMM HAEZlQ JLEEMRmML  Z/g  /(mL/mL)
3 14.88 195.00 129.43 1.60+0.18
6 7.24 190.00 12181 1.60+0.34
10 3.94 185.00 11855 1.70+0.12
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Table 2 Effect of alkali concentration on water consumption, carboxyl content and carbonyl content of oxidized starch

BRI IEI%  BRIHAAEN) REERBILEEARML  AKElQ BAASEMN BEALSE/N BABA

3 20.44 246.00
6 10.44 238.00
9 6.30 232.00

134.83 0.57+0.01 0.34+0.00 0.60
124.83 0.53+0.00 0.39+0.01 0.74
120.67 0.48+0.01 0.37+0.01 0.77

R 3 WK X EERR R 7k B R BUR B RSN

Table 3 Effect of alkali concentration on water consumption and degree of substitution of acetate starch

BGRKEI%  BRHAAEN) R G RAILE AL AKER CEESE/% PARE
3 110.13 290.00 221.83 1.89+0.01 0.07
6 55.16 240.00 166.85 1.66+0.00 0.06
10 35.22 225.00 146.70 1.63+0.01 0.06

R 4 WIRREXTEREEN AR E KRB E RN
Table 4 Effect of alkali concentration on water consumption and molar substitution of hydroxypropyl starch

BAREI%  mGRIHAAENY RREBEEHILEERML  RRENQ RAXEEY% JE R
3 32.00 262.00 176.04 2.79+0.00 0.08
6 15.80 248.00 159.85 2.64+0.02 0.08
10 9.70 240.00 153.73 2.70+0.01 0.08

%5 WRRE X FRRE RS e Ak E KB E RS0
Table 5 Effect of alkali concentration on water consumption and degree of substitution of quaternary amine cationic starch

BIRREI%  BURIHAAENg RO B I ILE S ARmL ARElg & RE/% PARE
3 77.74 270.00 190.41 0.12+0.01 0.01
6 38.98 232.00 151.64 0.15+0.00 0.02
10 23.30 217.00 135.97 0.14+0.00 0.02

1% 2 01, WA FEE T v B P | B BT T A 28
TRAKAR R D o BIGRARFE 3% 2 10%, KMV
TER AL PR 5.7%, F/KED 10.5%. % 5L
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A=/

e T aB AN, TR A 1
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SKIRIE AR, SRR R LR O Bl
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[7) [ S P SR AR IR RN, A RSiR 2R pH )R,
JITUA S AR P 5 A T KRR AR FF S NiAR 2R pH
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25 VE B AL AR % 22.4%, HIKE T B &b
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XRD T

20/°
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Fig.1 X-diffraction pattern of modified starch prepared with
10% sodium hydroxide solution and original starch
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7Ro
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7 6 [RIEM R FRE 8 1 ORISR B e MR S R
Table 6 Relative crystallinity of original starch and modified
starch prepared with 10% sodium hydroxide solution and

original starch

A S At 45 dh &%
JR Ay 29.19+0.24
BEBR BG STy 15.82+0.00
IR Hy 25.600.00
BRI 14.41+0.27
A 24.48+0.00
fa & F by 22.360.20

2.7 TEEMFIEEMAY SEM ot

& 2 10%RRURHI & BB e FRE R Y SEM BR
Fig.2 SEM pictures of modified starchprepared with 10%
sodium hydroxide solution and original starch
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TSRy (18] 2b~6) RURIIRFEADR R, (HE&H
ALTRRE, I RERE, JCHEERERE R,
PFEVERD AN PH B FIE R RLRG 257 8, X5 Bk X-
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Xof & i P BRI S SRR — B
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