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The influences of sugar alechols on hardening and water mobility of wheat starch gels stored at

2°C were investigated by kinetic treatment on rheological parameters (creep compliance) and by Y0-
MMR techmique. In general, the hardening process of sugar alcohols-supplemented gels could be
separated into the four regions similar to that of saccharides-supplemented gels in the previous
report.  The initial creep compliance (Ja) of all the sugar alcohols-supplemented gels became smaller
than that of control gels, indicating that the gels became harder. Sugar alcohols-supplementied gels
also appeared to be harder than Lthe saccharides-supplemented gels in the most cases. Commercial
hydrogenated malto-oligosaccharides and hydrogenated isomalto-oligosaccharides reduced the hard-
ening rate constant, but meso-erythritol, D-xylitol, D-arabitol, D-ribitol and D-sorbitol increased the
conslant compared with the control gels. Apparent transverse relaxation time T, was reduced by
addition of meso-erythritol, maltitol, D-sorbitol and D-arabitol compared with the control gels, and
the values gradually decreased during the storage period. But no remarkable differences were
observed among the effects of sugar alcohols on T: during storage, gel hardening rate and water

mobility in the gel could nol be related clearly.
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Creep compliance of sugar aleohols-
supplemented wheat starch gels stored
at 2°C

Wheat starch gels were prepared [rom 20.6%
wheat starch, 14.4% sugar alcohol and 65.0%
distilled water. Control gels were prepared
from 24.1% wheat starch and 75.9% distilled
water. Gels were stored in test tubes (12.8
dmm>100 mm) at 2°C, and cut into cylin-
drical form (128 ¢mm x 10 mm). Creep mea-
surements were carried out under uniaxial
compression for 300s. The standard devia-
tion of replicate measurements were repre-
sented by vertical bars. A) Control gel, B)
meso-Erythritol containing gel, C) D-Sorbitol
containing gel, D) H-A syrup containing gel.

Fig. 1
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Table 1 Sugar alcohols supplemented to wheal
starch gels

Sugar alcohol Grade* Provider* MT%;”E
meso-Erythritol® CP 13, T 0.1
meso-Erythritol*? GR 2) 0.0
D-Arabitol GR k| 0.0
D-Ribital GR 3 0.0
D-Xylitol GR 3 0.1
D-Sorbitel™ EP 4) 0.9
D-Sorbitol*? GR 5) 0.0
Maltitol GR 6] 0.0
H-A syrup* cp 7 28.7
H-B syrup*? CP 7 30.1
H-lso syrup® CcP 7 24.6

Abbreviations are as follows:H-A syrup,

Hydrogenated malto-oligosaccharides A syrup;

H-B syrup, Hydrogenated malio-oligosaccha-

rides B syrup ; H=Iso syrup, Hydrogenated iso-

malto-cligosaccharides syrup

*1 Used [or creep test

*2 [Jsed for NMR measurement

*) Sugar alcohol compositions are shown in
Table 2.

* GR, guaranieed reagent;EP, extra pure
reagent ; CP, commercial producl.

*s 1) Mitsubishi Chemicals Corp., 2) Jassen
Chimica Co.. Ltd, 3) Funakoshi Pharmaceu-
tical Co. Ltd. 4) Nacalai Tesque Co., Ltd. 5
Merck Co. Lid., 6) Hayashibara Co. Ltd. 7)
Mikken Fine Chemical Co., Lid.
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Table 2 Compositions of commercial sugar aleohols

Sugar alcohol composition (%(w/w))*?

Sugar alcohol

DE1% DP2 DP3 DP4 DF5 DPG DP17 DPF&8~DP13 DPl4=
H-A syrup® 4.2 3.0 42.9 1.5 3.9 9.6 3.9 ND* MDD
H-B syrup*' 9.5 13.3 12.9 6.3 L1.1 9.4 5.0 3.2~1.2 (each) 20.1
H-Iso syrup* 5.2 44.5" ° 31.1% 13.2 4.5 1.1 ND* 0.4 ND#*

*! See Table | for abbreviations.

**On dry sugar alcohol basis. Data were obtained from Nikken Chemical Co. Ltd.
*' Degree of polymerization of glucose unit. The terminal reducing D-glucose unit was hydrogenated.

* Not determined.

** Maltitol 8.1%, hydrogenated kojibiose 10.19% and isomaltitol 26.3%.
*f Maltotriitol 1.09%, hydrogenated panose 19.1% and isomaltotriitol 11.0%.

Table 3 Duration times of each hardening
region of gels stored at 2°C

Duration time (h)

Sugar alcohol
Region I Region 0 Region W

Without (Contraol) 3 1 9.5
meso-Erythritol 2.75 1 1.5
D-Arabitol 3 3. 7.5
D-Ribitol 4.25 3.6 4.5
D-Xrlitol 2 3 1.5
D-Sorbilol 3 0.5 6

Maltitol ] a 2.8
H-A syrup® ] 2 5

H-B syrup* 2 1 6.5
H-Iso syrup* 5 z 8.5

*'See Table I and 2 for the abbreviations and
compositions of sugar alcohols.
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Fig. 2 Graphical representation of gel har
dening behavior according to the
second-order kinelic equation

Dala were treated with the second-order
kinetic equation defined as J™'=Jp"'+Js~" ki
fequation 2 in the text). Closed circles show
the values obtained from creep compliance
data. A) Control gel, B) meso-Erylhritol-
supplemented gel, C) D-Sorbitol-supplement-
ed gel, D) H-A syrup-supplemented gel.
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Fig. 3 Initial creep compliance values (Ja) of
wheat starch gels in the region |

The compliance data were lreated by the
first-order kinetic equation (equation 3 in the
text). Data of saccharides-supplemented gels
were cited from the previous paper”. Abbre
viations are the same as those in Table 1.

! Malto-oligosaccharides A powder. Ils main
components were 35.0% maltose and 456%
maltotriose. H-A syrup was derived from
this oligosaccharides.

! Malto-oligesaccharides B syrup. Its main
components were 121% maltose, 129%
maltotriose and 11.2% maltopentaose. H-B
syrup was derived from this oligosaccharides.
! Isomalto-oligosaccharides syrup. The main
components of this oligosaccharides were
295% isomaltose, 16.0% panose and 10.0%
isomaltotriose. H-lso syrup was derived
from this oligosaccharides.
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Fig. 4 Hardening rate constants of wheal
starch gels in the regions 1 and Il

LL ki for region 1:M. ku for region IIL
Abbreviations are the same as those in Fig. 3.
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Fig. 5 Changes in apparent transverse relaxa-
tion time (T2) of V" O-signal

Gels were stored in NME tubes {10¢mm > 210
mm) at 2°C. T: was calculated from the
half-height of " O-signal at 25°C. Upper
graph represents a magnification of the data
in the short storage period.

®. Control gel; O, meso-Erythritol-added
gel ; A, Maltitol-added gel ; 7. D-Sorbitol-
added gel ; [, D-Arabitol-added gel.
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