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Abstract: Waxy corn (WC), common corn (CC), and high-amylose cornstarches (AMC) were used as the raw materials in this study, and
different amounts of chlorine were used to prepare hydroxypropyl-oxidized starches. The effect of amylose content on the physicochemical
properties of hydroxypropyl-oxidized starches was investigated by X-ray"diffraction (XRD), differential scanning calorimetry (DSC), and
Brabender viscosity analysis. The results:indicated that high amylose content favored hydroxypropylation, but was not conducive to oxidation.
The XRD observations showed that the crystal type was not changed in the modified starches. With increasing degrees of oxidation, the
crystallinity of starch molecules decreased, and the decreasing tendency slowed down with increasing amylose content. DSC and Brabender
viscosity analysis indicated that amylose content directly affected the gelatinization and paste properties of hydroxypropyl-oxidized starches.
The gelatinization_temperatures, viscosities, and gelatinization enthalpies of the three starches were in the following orders: gelatinization
temperature: AMC > CC > WC, viscosity: WC > CC > AMC, and gelatinization enthalpy: WC > CC > AMC. Observation of the starch
properties under polarized light and the surface morphology of starch granules showed that a high amylose content led to a weak polarization
intensity for hydroxypropyl-oxidized starches, and starch granules that were not easily cracked.
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Table 1 Hydroxypropyl content of hydroxypropyl-oxidized starches (%, m/m)

#RLEESE (%, mm)

A
0%NaOCI  0.8%NaOCl 2%NaOCl 4%NaOCl
SR BRI 48840.10°  45340.11° 4.1440,08° 3.8940.06°
RN L 5174013  5.0420.20° 4.8940.14° 4.6449.12°
SHE4EIRES  5424012° 52140.16° 5.0240.09° 4.9040.11°

E: Bl A AR E R A 6 R E AT, %NaOCl A T4 2 A & e TR Z b,
2 FRESEMIERESE &%, nm
Table 2 Hydroxypropyl content of hydroxypropyl-oxidized starches (%, m/m)

#£REEE (%, mm)

oy
0%NaOCl 0.8%NaOC 2%NaOCl 4%NaOCl
R BRI 4.8840.10° 4.5349.11° 4,1440.08° 3.8940.06°
EE E AR 5.1740.13° 5.0440.20% 4.8940.14% 464140.12°%

B H Ak 2RI 54240.12°  52140,16™  50240.09° . 4.9040.11°

E: Rl — R RA AR ] 8 2T, %NaOCLEFA A& F AR E L.

e 2 WTLUREL, X TR MKk, R AT DR, B G I R R,
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* 3 RABFNWESIHEFRESE %, mm
Table 3 Carbonyl and carboxyl content of hydroxypropyl-oxidized starches (%, m/m)

Ty 0.8%NaOCl 2%NaOCl 4%NaOCl
B Bk L #HIK A Bk
R AT 0.0240.01%0.0340.01° 0.0620.02°  0.1940.01% 0.1140.02°  0.4140.10°
i E ORI 0.0340.01°  0.0340.01° 0.0420.01°  0.1340.03 0.0740.02°  0.2440.11®
HH4EKRES | 00240.01°  0.0240.01° 0.0420.01°  0.0640.01° 0.0640.01°  0.1340.05

E: FI—A A g R I 6 2 E M, %NaOCLEFA A LT AR Fik.
® A BRRESWERIHRERESE %, nm
Table4 Carbonyl and carboxyl content of hydroxypropyl-oxidized starches (%,m/m)
0.8%NaOCl 2%NaOCl 4%NaOCl
B HIk Ak HIK B FE3
SR IR 00220.01°  0.0340.01° 0.0620.02° 0.1920.01° 0.1140.02°  0.4140.10°
38 AR 0.0320.01°  0.0340.01° 0.0440.01° 0.1340.03® 0.0740.02°  0.2440.11°
B A RS 00220.01°  0.0240.01° 0.0440.01°  0.0640.01° 0.0640.01°  0.1340.05

E: BRI B AR R WA BRI A R F AT, %NaOCLETH A & F IR E k.
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Table 5 X-ray crystallinity of native and hydroxypropyl-oxidized starches (%6)

o AN 4E o %
e 2 -
JE Ay 0.8%NaOCl 296NaOCl 4%NaOCl
R BRI 42.914.02° 38.5040.76° 37.624.11° 36.09+1.88°
SRR 320 31.10H.21¢ 27.3140.97° 25.84460.57° 24.124.34°
ES T BN 327 49.6240.82° 39.9341.32° 36.104).72° 35.8041.26°

E: R —H AR E R S 6 B2 AT, %NaOCLEATA A & T AR Z k.
6 FEMRRESNENGERE
Table 6 X-ray crystallinity of native and hydroxypropyl-oxidized starches (%6)

. ABxt 45 & %
Pl 25 -
JERAY 0.8%NaOCl 29%NaOCl 4%NaOCl
BRI 42.91+.02° 38.5040.76°  3762#4.11% 36.09+4.88°
SRS g 31.104.21¢ 27.3140.97° 258440 57® 24.124 342
B HAE TR RS 49.6240.82° 30.93#.32°  36.1040.72° 35.80-41.26°
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R 7 FEHTERESEH MR E RSN ELER

Table 7 Gelatinization temperatures and gelatinization enthalpies of native and hydroxypropyl-oxidized starches

. e WA MR B C
R H AR ARAF% HAARILIR A PIs1lg)
T, Tp T.
JBRA 68.4040.10° 74.3040.11° 81.604).13° 16.0540.06°
SR S 0.8 67.9540.12° 73.8840.09° 83.5740.18" 13.8940.11°
8 /0 L AN
2 64.5640.21° 71.1340.12° 86.5240.30° 12.7540.14°
4 63.8540.13° 70.2340.22° 83.5040.17" 9.4640.14°
JRIRAY 69.4040.16 73.2040.12° 78.4040.13° 13.8340/14°
a a a b
38 B A 0.8 60.1740.12 63.9340.15 71.1140.13 11.1340.12
2 60.4840.11° 65.0340.12° 71.3540.242 16.2540.12°
4 61.9240.10° 65.8940.23% 73.3840.09° 8.3540:24%
JERE 69.8040.32° 97.1440.46°  107.500.38° 9.9440.67°
T\ 0.8 69.2540.18° 94.3040.19°  106.8240.20° 9.4740.27°
= NI
2 72.1640.21° 93.2840.13°  104.9940.67° 8.1140.21°
4 66.7040.18° 77.8740.27°.  1103:8140.46° 8.0040.40°

E: Bl RRA AR Z 0] 69 R HEHAHT

* 8 REMFIERESEH IR EFHISNELSR
Table 8 Gelatinization temperatures and gelatinization enthalpies of native and hydroxypropyl-oxidized starches

. . BIACAE PSS EIC
oy A RRA 1% AR )
TO Tp TC
JEEEY 68.400.10° 74.3040.11° 81.600.13° 16.050.06
T I 08 67.9540.12° 73884009  83570.18°  138940.11°
" /) 4 7]
2 64.560.21° 71.1340.12° 86.5240.30% 12.7540.14°
4 63.85:40.13 70.2340.22¢ 83.5040.17" 9.4640.14°
JEEAY 69.400:16" 73.200.12° 78.400.13° 13.8310.14°
d d C C
B B 0.8 60.1740.12 63.930.15 71.1140.13 11.130.12
2 60.480.11° 65.030.12° 71.3540.24° 16.2540.12°
4 61.9240.10° 65.8940.23" 73.3840.09" 8.3540.24°
JE Ry 69.800.32° 97.1440.46°  107.500.38° 9.9440.67°
+ R 5 0.8 69.2540.18° 94.3040.19°  106.8210.20% 9.4740.27°
= ~ NI
2 72.1640.21° 93.2840.13°  104.9940.67° 8.1140.21°
66.7040.18 77.8740.27° 103.8140.46° 8.0040.40°
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Fig.1 Brabender viscosity curves of unmodified and
hydroxypropyl-oxidized waxy cornstarches
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Fig.2 Brabender viscosity curves of unmodified and
hydroxypropyl-oxidized common cornstarches
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Fig.3 Brabender viscosity curves of unmodified and

hydroxypropyl-oxidized amylose cornstarches
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