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Effects of Carbohydrates on Glass Transition Temperature
and Viscosity of Concentrated Orange Juice

XU Fei DAI Jun WANG Zhang XU Shi-ying
School of Food Science and Technology Wuxi University of Light Industry Wuxi 214036

Abstract The composition of carbohydrates in concentrated orange juices COJ and its effects on glass
transition temperature and viscosity of the products were investigated. Concentrated orange juices ob-
tained by two different treatments were different in the constituents of high molecular weight Mw
carbohydrates which were the minorities of the total solids of COJ. However they resembled in the
constituents of low Mw compounds which were overwhelming majorities of the total solids of COJ.
This made that the two kinds of juices were similar in glass transition temperature but viscosity of
COJ produced by enzymatic process was higher than that of COJ produced by squeezing. Maltodextrin
MO040 with an average molecular weight of 3600 was added to increase the glass transition temperature
of COJ but the increasing extent was not significant however the viscosity of CO]J increased obvi-
ously.
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MO040 Grain Processing Corp

1.2
1.2.1 65 %
15¢ 12%
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80 %
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1.2.2
0.1 mol L
NaNOs HPLC 50 C
1.0 h 50 mL 3 500 r min

10 min 0.45 pm
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mm Waters

0.1 mol L NaNOs

0.9 mL
min 45 C 37°C 20 plL.
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1.2.3
HPLC 0.45 pm
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visco RV 12 HAAKE
PKI 0.5°
0~128 min ! 25C.
2
2.1
1 100 g 65%
94 %
87 % .
5
9
65%



238 19
1
Tab.1 Carbohydrate Contents in Concentrated Orange Juices
% %
61.00+£0.58 59.61£0.40 0.42+0.07 97.72 0.69
56.35+0.41 54.61£0.36 0.91+0.07 96.91 1.61
1.33X10°
80% 60
1
100
80 %
80 %
2.2
HPLC 2 2.3
3. HPLC
2 4.

Tab.2 Carbohydrate macromolecules in COJ produced

by squeezing

%

6.01x10° 2.4x10% 4.31

1.24x10° 6.4x10* 11.62
2045 4.5%10* 8.17
96 3.74x10° 67.38
3

Tab.3 Carbohydrate macromolecules in COJ produced

by enzymatic process

1.19% 10 3.35%10° 19.79
2195 3.22x10° 19.04
402 1.0x10% 0.56
103 8.97x10° 52.98

2 3
10°~10° 6.57 X 10°

Tab.4 Low My, Carbohydrate constituents in COJ %

*

7.60 18.51 14.31 13.83 54.25
7.07 14.65 11.80 13.31 46.83
4
2.4 DSC
M040
MO040
65 % MO040
M040
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5
Tab.5 Glass transition temperature of COJ

%

C
—32.08 1.75
—32.06 0.33 . MO040
+5% M040 —32.51 0.56
’ 3600 10
+10% MO040 —32.00 1.03
20%
+15% MO040 —29.75 0.78
+20% MO040 —28.73 0.81
MO40 MO40 . 4C
6
Tab.6 Viscosity of COJ at different shear rates mPa s
51 MO040
0,
320 640 960 1280 15%
375.65 333.48 301.26 285.63
475.55 371.65 346.34 309.71
+5% M040  559.48 515.52 474.23 451.58
+10% M040  615.43 567.47 540.83 533.50
+15% M040 1262.82 1043.03 921.81 909.15 3
+20% M040 1662.45 1494.61 1404.031356.74
M040
T,
M040
M040
1~4
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