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Table 1 Factors and levels of single test
% KF
SN FE/C 40. 45. 50. 55. 60
2 R ) /h 2. 4. 6. 8. 10
BRAGR A G RLAR oK E
AR, TRED /%
pH {H 7.5, 8.5, 9.0, 9.5, 10.0, 10.5

6. 8. 10, 12, 14

x2 EXRRWAFRSKE
Table 2 Factor and level of orthogonal test

FSEV/ e VR A/C R R[] B/h pH{E C
1 45 3.0 8.5
2 50 4.0 9.0
3 55 5.0 9.5
1.3.7 FdEGioH

F AR HAEIIMCPATRE S, H SPSS11.5 #7401
ST, FELUPIIME £ ARAEZER R . FEGZ R ) 2 2=
SRS LSD 4 (p<0.05)

2 HR55h

2.1 Rz (B X B FLAR E AR E R IR R A S0
HIE 1R RAE RN T 4 b i, BEEE SV
IR R: ) P N 1 E I 1 g B Ve v U T B S ) | P D=3 1

ITEEE] 4 h W, BRAKALRG TOKTERY AR il 3 3K 21 fx
i T i A N T PR30, s K LG T K T
AN TR R A ARl T LAR SRV B K
SRR AR A BT A P HEAT, Bl K I ) 4 A AT g
S LR, TR I Bl B I ) A3, e i
el NNl A CR T RSP ST ot ks s Rl
BEEA I, A B K AL KB R 6 S R R A
BE, IRV A 4 ho

130
120
= 110

g 100 @ —
90

80 . . . !

2 4 6 8 10

SN [A]/h
VE: RMVIRAE 50°C, pHH 9.0, #i/KFIAH R 10%.

B 1 B B 1) A KA IAE BRI AR R 4G F R
Fig.1 Effect of reaction time on oil absorption rate of
hydrophobic micro-porous waxy corn starch
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Fig.2 Effect of reaction temperature on oil absorption rate of
hydrophobic micro-porous waxy corn starch
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Fig.3 Effect of pH on oil absorption rate of hydrophobic
micro-porous waxy corn starch
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P3N, K S FLRE oK Ve R g 2 18 s SR
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Fig.4 Effect of amount of hydrophobic agent on oil absorption
rate of hydrophobic micro-porous waxy corn starch

2.5 BUKHILIFEREMERIRE
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L REE R H BN 10%.

x3 EXAERITSER
Table 3 Design and result of orthogonal test

S ORMIRE A RNVIE B pH{H C W /%
1 1 1 1 90.6
2 1 2 2 107.1
3 1 3 3 97.2
4 2 1 2 114.3
5 2 2 3 108.5
6 2 3 1 98.4
7 3 1 3 96.4
8 3 2 1 95.5
9 3 3 2 109.2
B 1 98.3 100.4 94.8
Bifi 2 107.1 103.7 110.2
B 3 100.4 101.6 100.7
&= 8.8 33 15.4

& 3w, il s K A UG Sk e A T2
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Fig.5 IR spectra of micro-porous waxy corn starch and
hydrophobic micro-porous waxy corn starch
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Fig.6 TGA curve of waxy corn starch, micro-porous waxy corn
starch and hydrophobic micro-porous waxy corn starch
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Fig.7 DSC curve of waxy corn starch, micro-porous waxy corn
starch and hydrophobic micro-porous waxy corn starch
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TR A FE R . MR ESE T 480.07°CIY, HfFoK
TERY BRALRE FORVENT I 2 fif I B A S, H/N T K
FLHG TR VER B 20 R T E Rl R OK T K 0 e 2 5 AR
M EIA E 770°C I, KR R OKTE R 5 K SLRE FoKTE R
FEAR AT, ML EKIE R R ER AR N
5.05%, B WL AGER P K30k« SCFLRE FoRTE R
i EOKTENT B SRFLAT B oK o

7 ATRUE Y, R FOKTERY . TFLRG FoKTER A
A FURE KTk 1 DSC g 2= ik, Hg i inig
B WEEIERRE . W HGRIE ST 4 iR,

R 4 ATRLE Y, TRAUAR oK UE R (R I a5 52
WA APV o DA R P RIS A B v, R ROKTE R IR
TITWAN I A S N1k - A NP S ) [ U S Tl ey e B e A o 1
Mma s, Ha W R, MHEdmAKSEE,
SECEBERRTT A B AL TR R e D i P

WP FEE W 5 RO JSE R AR A o I Ul W R LR oK
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Table 4 Peak onset temperature, peak temperature, peak end
temperature and enthalpy change

P ity WME O BAR Ay

W%/ C W%/ C g/ C dgh

il B KTEH 4526 111.34 169.34 216.5

PR KR 55.79 116.23 177.48 2494

BRI Bkve ks 5178 104.91 148.57 90.55
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Preparation process of hydrophobic micro-porous waxy corn starch

Tang Hongbo, Wang Xiaoyu, Li Yanping, Dong Siging
(Science School, Shenyang University of Technology, Shenyang 110780, China)

Abstract: The hydrophobic modification of micro-porous waxy corn starch was carried out to enhance its oil absorption
rate and improve its application quality by using the wet method. Some factors affecting the oil absorption rate of
hydrophobic micro-porous waxy corn starch were: reaction temperature, reaction time, pH value and amount of
hydrophobic agent. The microstructure and thermal property were characterized and measured by infrared spectrogram,
thermogravimetric analyzer and differential scanning calorimetry, respectively. The results indicated that the oil
absorption rate of hydrophobic micro-porous waxy corn starch increased by 43.0%, compared with that of micro-porous
waxy corn starch. The optimum process conditions for preparing hydrophobic micro-porous waxy corn starch were as
follows: reaction temperature 50°C, reaction time 4 h, pH value 9.0. The peak onset temperature, peak temperature, peak
end temperature, enthalpy change of DSC curve of hydrophobic micro-porous waxy corn starch decreased, and the
thermal stability of hydrophobic micro-porous waxy corn starch decreased, compared with those of micro-porous waxy
corn starch. The research results can provide a reference for the commercial applications of the micro-porous waxy corn
starch

Key words: starch, hydrophobicity, optimization, hexamethyl disilazane, modification



