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Abstract

The rheological properties and food functionality of the novel sugar derivatives, fructo-oligosaccha-
ride, high maltose syrup(HMS), maititol and sorbitol were examined and compared to those of sucrose.
All samples tested showed Newtonian fluid property at the concentration range of 10% to the original
concentrated products containing 69~81%w/w solid. HMS showed the highest viscosity. The viscosity
increased(r=0.8038) as the average molecular weight of sugar derivatives were increased. The visco-
sity increased exponentially as the concentration increased, and sugar alcohols had lower value of
the exponent compared to HMS and fructo-oligosaccharide. The viscosity of sugar derivatives solutions
decreased by the increasing temperature following the Arrhenius equation. The flow activation energies
of sorbitol and HMS were higer than that of sucrose. Substitution of sucrose with fructo-oligosaccharide
in apple jam processing did not change the textural characteristics, but in redbean jelly(yanggaeng)
it reduced the hardness, adhesiveness, springiness and cohesiveness. When sucrose was 100% replaced
by HMS, the texture of apple jam and redbean jelly was not changed, but by mixing sucrose and
HMS 1 : 1 ratio, the hardness decreased substantially. The sugar alcohols reduced the hardness, adhe-
siveness, springiness of apple jam and redbean jelly significantly. Addition of fructo-oligosaccharide
and HMS to sucrose did not influence the solidifying rate of candy, but sorbitol, even at 10% addition,
retarded the candy moulding,
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Table 1. Sugar compositions and Average Molecular Weight of sugar dervatives

Fructo-oligo- Maltitol High Maltose Sorbitol 70 Sorbitol 1030
saccharide Syrup
Average molecular weight 410.71 391.10 387.04 231.02 193.54
Compositions of Fructose 4.7 Sorbitol 14  Glucose 14 Sorbitol 8356 Sorbitol 94.56
sugar deivatives Glucose 314 Maltitol 727 Maltose 72.7 Maltitol 6.80 Maltito! 353
Sucrose 130 Maltitritol 156 Maltotriose 15.6 Maltitritol 545 Maltitritol 0.97
GF,? 237 Maltitriol 56 DP*4°9 70 DP*49 420 DP*49 0.55
GF; » 273 DP*4°9 47
Solid content 77.6% 73.6% 81.23% .71% 68.7%
of raw product
a) GF, : (Glucose-Fructose-Fructose)
b) GF;: (Glucose-Fructose-Fructose-Fructose)
¢) DP* : Degree of Polymerization
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Table 2. Visocosity of sugar derivatives at different
concentrations in water(30C)

Viscosity(cP)
10% 20% 30% 40% 50% 65% Raw?
HM.S? 114 164 269 538 1250 106.07 >20000

Fructo-© 107 160 257 473 1141 7218 3700
Maltitol 110 158 257 482 1093 6193 926
Sor70¥ 102 151 231 414 917 6053 130.1
Sor1030¢ 104 149 222 42 927 6271 84

Sucrose 1.06 148 234 4.35 1043
Glucose 107 15 218 376 798

a) Commercial product
b) High maltose syrup
¢) Fructo-oligosaccharide
d) Sorbitol 70

e) Sorbitol 1030
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Fig. 1. Plots of viscosity vs. average molecular weight
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Fig. 2. Changes in the visocsity of sugar derivatives
at different concentrations
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Table 3. Equations expressing the change in viscosity
of sugar derivatives by concentration in water(30C)

Table 4. Arrhenius equation expressing the effect of
temperature on the viscosity of sugar derivatives

Viscosity model®

Sugar constants Correlation
derivatives coefficient
Aa) Ka)
High maltose syrup 0.3065 0.0812 0.9387
Fructo-oligosaccharide  0.3506 0.0745 0.9447
Maltitol 0.3734 0.0721 0.9536
Sorbitol 70 0.3403 0.0720 0.9369
Sorbitol 1030 0.3364 0.0724 0.9343
Sucrose 0.5106 0.0565 0.9660
Glucose 0.5767 0.0493 0.9703

a) n=AXExp(KXC)
n : Visocosity(cp)
A, K Constant
C : Concentration(%, w/w)

N Ax(cP)
C:E%(%, w/w)
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Concentration  Viscosity model”
Sample (wiw, %)
AP(X107%) E>2
High maltose 50 0.1920 6.6610
syrup 70 0.8873 10.7865
Fructo-oligo- 50 0.4750 6.0680
saccharide 77 0.8225 16.6249
Maltitol 50 04100 6.1368
75 0.8392 14,7350
Sorbitol 70 50 0.1310 6.7028
69 0.8824 10.4347
Sorbitol 1030 50 0.1770 6.5474
63 0.8916 9.5763
Sucrose 50 0.2460 6.4033
Glucose 50 0.2290 6.3039
a) n=AXExp(E.,/RT)
n : Visocosity

A . Constant

R ! Gas constanat

T . Absolute temperature

E. : Activation energe(kcal/g mole)

Table 5. Texture parameters of the apple jams made
from different sugar derivatives

Texture parameters

Adhesiveness Hardness

(erg/em?) (g force)
Sucrose 100% 65.86t 2.45 59.53+ 3.60
Fructo.o. ¥ 50% 56.59+ 9.13 59.76* 2.89
Fructo.o. ¥ 100% 62.14% 6.09 59.05+5.95
Sorbitol 50% 58.991 4.53 60.00% 5.95
Sorbitol 100% 51.84+4.71 46,57+ 3.09
Maititol 50% 48911 3.87 50.36+ 3.25
Maltitol 100% 39.68% 2.88 35.14% 3.25
HMS. YV 50% 39.27£ 555 36.67%0.83
HMS. ®  100% 61.92% 8.50 58.57% 3.78

a) Fructo-oligosaccharide
b) High maltose syrup
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T1aple 6. Texture parameters of Yangang (Redbean jelly) made from different sugar derivatives

Texture parameters

Hardness(g force/cm?) Adhesiveness(erg/cm?®)  Springiness(%) Cohesiveness(%)
Sucrose 100% 361+ 38.1 6.2 2.1 92.3 26.6
Fructo.o. ¥ 50% 230+ 10.8 32+08 . 88.1 19.8
Fructo.o. 100% 273+ 36.3 3009 86.8 135
Sorbitol 50% 2651 31.0 2609 72.3 25.0
Sorbitol 100% 275t 185 29+09 75.8 20.1
HMS. Y 50% 273+ 185 69+ 1.1 98.6 176
HM.S. 100% 330+ 84 6.0+ 0.7 99.3 186
a) Fructo.o. : fructo-oligosaccharide
b) HM.S. : High Maltese Syrup
Table 7. Time for the solidification of candy added ! 3

with difference sugar derivatives

Solidification time{(min)

10% 20% 30% 40% 50% 60% 70%

High maltose 5 5 5 5 5 5 5
syrup

Fructo- 5 5 5 5 5 5 5
oligosaccharide

Sorbitol 7 25 50 bad <{-Not molded-)
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