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Abstract

Crosslinked potato starches (XP), from 2,400 to 1,900 anhydroglucose units per crosslink (AGU/CL), were
prepared by reacting with epichlorohydrin. Some of the physicochemical properties of the XPs were then com-
pared with those of native potato and cowpea starches. Crosslinking decreased moisture, protein and ash con-
tents but had no effect on phosphorus content. Water binding capacities of the XPs increased as the degree of
crosslinking increased, and that of the XP with 2,100 AGU/CL approached the value of cowpea starch. The
absorption maxima of the starch-iodine complex shifted from 594 to 580 nm. Granule size increased slightly
and surface appearance of the granule became rough when crosslinked. Both native and crosslinked potato
starches showed B type X-ray diffraction pattern, and the relative crystallinity was not affected by crosslink-
ing. Gelatinization temperature and the heat of gelatinization, measured by differential scanning calorimeter
(DSCO), did not change within the range of crosslinking tested. From X-ray and DSC data, it was concluded
that the cosslinking ocurred in the amorphous region of the starch granule.
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Table 1. Degree of crosslinking and yield of crosslinked potato starches (XP)
Type Epichlorohydrin Unreacted Reacted Reaction AGUY/ Crosslinks/
. applied epichlorohydrin epichlorohydrin yield Crosslink 100AGU
of P y
starch mg per 100 g of starch (dry basis) % MDC?
XP-0.005 S 0.942 4.058 81.2 2,400 0.042
. XP-0.01 10 1.937 8.063 80.6 2,300 0.043
XP-0.02 20 2.048 17.952 89.8 2,100 0.048
XP-0.03 30 3.242 26.758 89.2 1,900 0.053
"Anhydroglucose unit
“Molar degree of crosslinking
Table 2. Physicochemical properties of the native and crosslinked (XP) potato starches and cowpea starch
Physico- Potato Starch Cowpea
chemical
properties Native XP-0.005 XP-0.01 XP-0.02 XP-0.03 Starch
Moisture (%) 16.22 14.00 14.29 14.19 14.55 11.07
Protein (%, db)" 0.27 0.21 0.16 0.25 0.18 0.46
Lipids (%, db) 0.06 0.06 0.07 107 0.07 0.27
Ash (%, db) .26 0.23 0.25 0.22 0.20 0.08
Carbohydrates (%, db) 99.19 99.50 99.52 99.46 99.55 99.19
Phosphorus (%, db) 0.07 0.08 0.09 0.09 0.07 0.01
WBC? (%, db) 64.6 67.4 80.3 85.2 92.5 86.3
X-ray type B B B B B A
Relative crystallinity (%)  34.1 36.1 34.0 345 359 429
Granule size (um) 8-57 8-69 8-62 8-68 8-62 7-23
"Dry basis
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Fig. 1. X-ray diffraction patterns of native (PS) and
crosslinked potato starches (XP) PS: native potato; XP-
0.005, XP-0.01, XP-0.02 and XP-0.03: 0.005, 0.01, 0.02,
0.03% cpichloro- hydrin-treated crosslinked potato
starches W represents typical peaks for B type pattern
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Table 3. Characteristics of the starch-iodine complex

T(};};e Absorbance Amylose”
Starch Amax, nm at Amax at 680 nm (BV) %
Potato
Native 594 0.573 0.467 21.1
XP-0.005  576~580 0.350 0.290 -
XP-0.01 580 0.260 0.236 -
XP-0.02 580~582 0.231 0.184 -
XP-0.03 580 0.048 0.043 -
Cowpea 598 0.656 .552 277
" % Amylose =

BV of starch— BV of amylopectin
BV of amylosc~BV of amylopectin
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Fig. 2. Shapes and sizes of starch granules shown by scanning eleclron mlcrophotogram (A) Native potato, (B) XP-
0.005, (C) XP-0.01, (D) XP-0.02, (E) XP-0.03, (F) Cowpea; XP-0.005, XP-0.01, XP-0.02 and XP-0.03: 0.005, 0.01, 0.02,

0.03% epichlorohydrin-treated crosslinked potato starches
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Table 4. Thermodynamic characteristics of the native
and crosslinked (XP) potato starches and cowpea
starch

Type To" Tp” Tm®™ -AH, Volume
of fraction
Starch °C Jig  of water
Potato
Native 58.9 63.1 68.5 10.86 0.78

XP-0.005 589 62.9 69.5 10.65 0.77
XP-0.01 59.9 62.9 69.5 11.32 0.79
XP-0.02 60.0 63.0 69.5 10.63 0.78
XP-0.03 59.8 63.4 70.0 11.m 0.78
Cowpea 66.1 73.3 81.9 16.50 0.77
"To : onset temperature of the endotherm

?Tp : peak temperature of the endotherm

*Tm : upper temperature limit of the endotherm
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