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ABSTRACT

The development of a low glycemic index (GI) coconut milk ice
cream by replacing 12% sucrose with 12.83% xylitol or 19.51% erythritol or 24%
inulin was investigated. The use of inulin led to the most pronounced increase of
consistency coefficient (p < 0.05). GI of samples with xylitol, erythritol and inulin
were 59%, 75% and 79% lower than that of the control, respectively. Sensory
evaluation results showed that ice cream with inulin had the lowest sweetness but had
the highest mouth-coating and firmness (p < 0.05). Moreover, acceptance test
revealed that all sucrose substitution samples had lower scores than the control (p <
0.05). Replacing 12% sucrose with different low GI sweetener blends (xylitol,
erythritol, inulin and fructose) was investigated. Three mixtures of sweeteners (6.2%
xylitol + 7% inulin, 4% erythritol + 7% inulin + 2.15% fructose, 8.5% inulin + 5%
fructose) were reformulated to obtain the similar characteristics as using 12% sucrose,
including sweetness, freezing point depression (FPD) (-2.5 to -3.0) and total solid (40
+ 1%). All ice cream samples containing sweeteners had similar FPD as compared to
the control (12% sucrose) (p>0.05). Flow behavior of ice cream added with erythritol
+ inulin + fructose were pseudoplastic flow (n < 1) and had the highest consistency
coefficient. Sensory evaluation results showed that firmness and meltdown intensities
as well as acceptance scores of all attributes of ice cream with erythritol + inulin +
fructose were not different from the control (p < 0.05). In addition, GI value of ice
cream containing erythritol + inulin + fructose was the lowest and approximately 64%

lower than that of the control. Therefore, the mixture of 4% erythritol, 7% inulin and



2.15% fructose might be successfully used to replace 12% sucrose as sugar sources in
low GI coconut milk ice cream production.

The effect of fat replacers (carbohydrate-based fat replacers: inulin,
maltodextrin and modified tapioca starch or protein-based fat replacers: Simplesse®
100 and Dairy Lo™) on sensory and physical properties of reduced-fat (4%) and low-
fat (2%) coconut milk ice cream was investigated in comparison with the control (8%
fat). All ice cream mixes exhibited shear thinning characteristics (n < 1). All fat
replacers used tended to elevate freezing point and glass transition temperature (T,) as
well as melting rate of ice cream (p < 0.05). Regardless of fat replacers, reduced-fat
ice cream had higher mouth-coating and coconut flavor, but lower iciness and
skimmed milk powder like flavor than did low-fat ice cream (p < 0.05). The reduced-
fat ice cream added with Simplesse® 100 exhibited the most similar sensory
characteristics (firmness, iciness, meltdown, mouth-coating, sweetness, coconut flavor
and skimmed milk powder flavor) to the control. However, acceptance test results
showed that reduced-fat ice cream samplés with inulin, maltodextrin and Simplesse®
100 were not different from the control in all attributes (p>0.05). Therefore, inulin
and Simplesse® 100 could be used to replace fat sources in low-fat and reduced-fat
coconut milk ice cream production.

Coconut Skim Milk Protein Isolate (CSPI) was prepared by
precipitation of skim coconut milk with 1.0 M hydrochloric acid at pH 4.5, then
defatting with acetone and drying at 65°C for 6 hours. The minimum protein
solubility of CSPI were observed between pH 4 and 5, which is close to isoelectric
points (pI) of coconut skim milk protein isolate. Emulsifying activity index (EAI)
increased while emulsion stability index (ESI) decreased with increasing of CSPI
concentration. Least gelation concentration of CSPI was 16% w/v at pH 6.6 and 7.0.
The development of coconut milk ice cream by substituting milk solid not fat (MSNF)
with CSPI in coconut milk ice cream with ratios of 0:100 (control), 25:75, 50:50,
75:25 and 100:0 was carried out. The use of CSPI led to increase in consistency index
(K) (p < 0.05). Moreover, addition of CSPI tended to elevate freezing point as well as
hardness of ice cream (p < 0.05). The ice cream with 100% CSPI possessed the lowest
melting rate and overrun (p < 0.05). Sensory evaluation results showed that firmness,

meltdown, coconut milk flavor and skim milk powder-like flavor intensities as well as
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acceptance scores in flavor and overall liking of ice cream with 25% CSPI were not
different from the control (p < 0.05). Therefore, CSPI could be substituted as MSNF
in coconut milk ice cream formulation at a ratio of 25:75.

Three coconut milk ice cream including traditional (control), 12%
sucrose substituted with 4% erythritol + 7% inulin + 2.15% fructose (low GI ice
cream) and 50% fat substituted with simplesse® 100 (reduced fat ice cream) were
presented to health concerning consumers (n = 163) and were rated according to
liking scores, and their intention to purchase of the ice cream. The respondents were
also asked to provide the information concerning ice cream consuming behaviors. The
results showed that quality of ice cream such as smoothness and flavor was clearly the
first priority for all consumers in their decision to buy ice cream (52.7%). Moreover,
composition of ice cream such as sugar content, fat content and total calories played
important roles in their decision to consumed healthy ice cream (61.5%). Flavor and
overall liking scores of low GI and reduced fat samples were not significantly
different from the traditional ice cream (p > 0.05). Liking score, except appearance
score, of reduced fat sample were higher than 7 (Like moderately). About 75% and
83% of consumers intented to buy low GI coconut milk ice cream and reduced fat
coconut milk ice cream, respectively with scales ranging from “maybe buy” to
“definitely would buy”. The reduction in sugar and fat did not necessarily cause a
decrease in acceptance. The acceptance and purchase intention should be considered
for success of the product in the market compared to the control.

Quality changes of coconut milk ice cream substituted 12% sucrose
with 4% erythritol + 7% inulin + 2.15% fructose (low GI), substituted 50% fat with
Simplesse® 100 (reduced fat), substituted 25% MSNF with CSPI and the control
stored under heat shocked condition (-15 to -20°C at 0, 3, 6, 9 and 12 cycles) and
constant temperature at -20°C for 6 months were investigated. Heat shock and storage
time had impact on hardness (p < 0.05) but had no effect on melting rate of all ice
cream samples (p > 0.05). Ice crystal on ice cream surface of low GI coconut milk ice
cream had the lowest score after 12 cycles of heat shock or at 6 months of storage at -
20°C (p < 0.05). Firmness and iciness scores of all samples were increased with
increasing heat shocked cycles or storage times (p < 0.05). However, heat shocked

cycles and storage times did not affect on sweetness and coconut milk flavor of ice
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cream (p > 0.05). Liking score of all ice cream samples were decreased when cycles
of heat shock or storage time increased (p < 0.05). At 6 months of storage or 12 heat
shocked cycles, liking scores of all attributes of low GI, reduced fat and the control
coconut milk ice cream were not different (p > 0.05) and ranged from “like

moderately” to “like very much”.



