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Abstract: Hydroxy buty lated maize starches with different degrees of substitution (DSs) were prepared using 1,2-epoxy butane, NaOH, and
ethanol as the esterifying agent, catalyst, and dispersing agent, respectively. The microstructures of hy droxybutylated starch with different DSs
were characterized by Fourier transform infrared spectrometry (FT-IR), X-ray diffraction (XRD), and scanning electron microscopy (SEM). A
new absorption peak, ascribable to the hy droxybuty | group, was found a 1370 cmitinthe IR spectrum of hydroxy buty lated starch, confirming
that hydroxybutyl groups were atached to native starch. XRD analysis revealed that hydroxybutylated starch still had an A-type X-ray
diffraction pattern, confirming that the reaction mainly occurred in the amorphous region. Changes in the surface morphology of the starch
granules before and after modification were observed via SEM, indicating that the reaction occurred on the surface of the starch granules. The
result fromthe Brabender viscometer showed that the pasting temperature and set back values of the modified starches decreas ed significantly,
whereas the peak viscosities increased. Moreover, these changes became more significant with increasing DS. When the DS reached a certain
level, the hydroxy butylated starch was soluble in cold water. Thus, on increasing the DS, the transparency and freeze-thaw stability of the starch
paste were substantially improved.
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Fig.3 Infrared spectra of native and hydroxybutylated maize
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Table 1 X-ray diffraction data of native and hydroxybutylated maize starches

FT 4% 49 20/°

G 45 B 1%
15 17 18 23

FORRIEA  15.0640.04  17.05£0.02  18.02+0.06 23.12+0.04 28.82+0.25
MS=0.1564 14.98+0.03  16.98+0.02  17.91+0.06 22.88+0.08 28.32+0.17
MS=0.2341  15.06+0.04  17.05+0.04  17.88+0.03 22.96+0.07 27.73+0.23
MS=0.3064 15.06+0.05 17.01+0.08 17.83+0.02 22.80+0.03 27.38+0.19
MS=0.3747  14.98+0.03  17.10+0.03  17.96+0.06 22.80+0.04 27.04£0.26
MS=0.4156  15.03+0.07  16.98+0.06  17.84+0.06 22.84+0.05 26.57+0.12
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Fig.5 Scanning electron microscope images (*<1500) of native
and hydroxybutylated maize starches
E: a/RER, bHBS(MS=0.1564), c-HBS(MS=0.2341),
d-HBS(M $=0.3064), e-HBS(MS=0.3747), 5-HBS(M S$=0.4156).
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Fig.6 Pasting profiles of native and hydroxybutylated maize
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Table 2 Pasting properties of native and hydroxybutylated maize starches
Gt MR EIC A EBU AN EBU  MAEEBU A NAEZBU = 16/BU

ERZYSE SR

EARREH 80.7140.56 104+1.11 87+0.65 17+0.14 149+1.17 62+0.51
MS=0.1564  51.7+0.45 121+1.24 75+0.69 45+0.43 103+1.14 28+0.16
MS=0.2341  45.3+0.44 165+1.63 76+0.76 89+0.86 102+0.98 26+0.14
MS=0.3064  39.6+0.38 192+1.87 76%0.75 116+1.14 97+0.86 21+0:19
M S=0.3747 33.1+0.33 235+1.89 79178 156+1.53 106+0.94 29+0.18
M S=0.4156 IR 269+2.45 71+0.61 198+1.76 100+0.81 29+0.21
R 3 ERFEEMEET EERKEMMEIERE
Table 3 Transparency of native and hydroxybutylated maize starches
Wby i)
1d 2d 3d 4d 5d 6d

ERRIA 9.27£0.13  11.15£025 11.95+017 13.01+045

MS=0.1564 14.17£023 _17.28+0.27 18.46+0.36 . 20.76+0.34 22.16+0.26

MS=0.2341 21.56+036 24.17+033 25.76+045 27.11+031 29.34+044 31.98+0.31
MS=0.3064 25.73+025 28.11+041 29.87+031 31.76+036 33.08t054 36.21+043

MS=0.3747 29.18+0.15 '33.31+054 35.01+043 37.25+048 39.82+055 41.56+0.67
MS=0.4156 33.76+058 ' 37.12+043 40.23+051 43.63+048 46.64t056 49.89+0.57
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Fig.7 Freeze-thaw stability of native and hydroxybutylmaize
starches
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