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Effect of Different Bulking Agents on Texture Characteristics
of Sugar—Reduced Ice Cream

GAO Boyang?, XIA Yixun*, ZHONG Fang™*
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. Jiaxing Institute of
Future Food, Jiaxing 314015,China)

Abstract: With the improvement of people's awareness of sugar reduction, the development of ice
cream using sugar substitutes has gained enormous attention. However, sucrose not only provides
sweetness, but also plays a critical role in the textural characteristics of ice cream, which is a great
challenge for sugar-reduced ice cream. Hereby, the current research is to investigate the effect of
various bulking agents on the textural properties of sugar-reduced ice cream, ice cream samples were
prepared using sucrose, polyols (sorbitol, erythritol, maltitol, xylitol), soluble dietary fiber (resistant
dextrin, polyglucose) and soluble dextrin (maltodextrin) as the bulking agents at a mass fraction of

10%. The sensory texture characteristics and the key physical and chemical properties of ice cream
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samples were systematically compared. Results showed that the sensory texture profile of ice cream
using polydextrose, maltitol or resistant dextrin as the bulking agent was most similar to that of the
sample using sucrose as the bulking agent. Comparatively, ice cream using erythritol or maltodextrin
as the bulking agent showed high hardness, low plasticity and poor spreadability, while samples using
sorbitol or xylitol as the bulking agent had low hardness and high foaminess. The properties of
viscosity, particle size distribution and tribological behaviors of samples using polyols as the bulking
agents were closer to those of the sample using sucrose as the bulking agent. Particularly, the
thermodynamic property of ice creams using maltitol as the bulking agent was quite similar to that of
the sample using sucrose as the bulking agent. Besides, samples using dietary fiber or dextrin as the
bulking agent exhibited lower friction coefficient and better lubricating property. Accordingly, in the
development of sugar-free or sugar-reduced ice cream, a similar texture profile with that of ice cream

using sucrose as the bulking agent could be achieved using maltitol combined with polyglucose or

resistant dextrin.

Keywords: ice cream , sugar substitution , bulking agents, texture , sensory evaluation
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Table 1 Basic formula for ice cream samples
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i 21.27

BFE 10.00
A 0.20
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Fig. 1 Ice cream manufacture
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Table 2 Sensory descriptors, definition and reference of ice cream
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Table 3 ANOVA analySIS of the sensory texture attributes of ice cream samples

SUC 8.7 6.6" 8.5¢ 9.9%

SOR 5.6 9.3 9.8 72¢ 104 6.6"
ERY 14.1" 2.9 2.2°  10.7" 7.4° 10.0°
MAL 10.6° 6.7 9.3 9.3 8.2% 8.7
XYL 4.8 8.4 9.9 57°  10.5° 6.9*
RD 9.5% 7.7 10.0 8.6 8.7+ 8.2¢
PD 10.2¢ 7.9% 9.0* 8.11 9.4% 10.6®
MD 15.3 6.3¢ 6.6" 11.4° 7.7 11.0°

2 R — 20 LA AR TR =B A R A 18] G B 3 22 5 (P>0.05)

B | g | kom | slas | mm | e
7.9¢ 48 6.8 2.4 9.3 7.7 8.3"
10.5 83  8.1* 3.6 10.7" 9.6" 7.5¢
10.6" 72> 71.1° 2.7 10.3 9.1° 7.5¢
8.4 72> 82 2.1¢ 9.7% 8.3¢ 8.8
12.0° 74> 87 2.3+ 11.3* 9.5 9.5¢
9.2¢ 5.6¢ 43 4.5° 7.4 5.8¢ 8.5"
8.6 6.8"  8.1° 3.4 9.4% 7.7 9.0
8.7 47 6.5 2.8° 11.7+ 10.7 8.5
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Table 4 Physical properties of different ice cream samples

BT BT Fon

84.6+2.8" 2 402. 9+445 3d 36.64+6.35" 11.19+3.54¢
SOR 84.2+3.2% 1 675.6+368.2¢ 32.98+6.66° 15.12+5.39¢
ERY 78.4+4.1° 7 393.9+£516.9" 17.26+4.93" 11.98+7.61°
MAL 79.4+1.6" 1 772.9+428.3¢ 34.99+10.61° 12.82+4.91"
XYL 81.7x4.1% 1 010.5+109.1° 31.33+6.07 14.55+5.78"
RD 79.4+2.2" 3 334.5+494.8° 36.62+12.10° 13.89+6.55®
PD 84.8+4.9* 2 302.2+469.3¢ 33.89+10.96° 12.28+4.53"
MD 80.8+3.4° 14 071.6+748.4* 32.10+13.06 11.58+4.09°

TE « (6] — 1 HA R R B 10 i [ E 835 22 57 (P>0.05)
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Fig. 4 Cross—section structure of different ice cream samples
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Fig. 5 Stribeck curves of different ice cream samples
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Table 5 Physical properties of emulsions before the whipping of ice cream with various bulking agents
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SuC 0.076+0.012 1.12+0.19*
SOR 0.075+0.009¢ 0.96+0.04°
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MAL 0.092+0.007" 1.34+0.21"
XYL 0.078+0.006* 1.20+0.19>*
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