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THANOMDUANG SAELI : PRODUCT DEVELOPMENT OF MODIFIED
ICE CREAM FROM SOY PROTEIN AND VEGETABLE LIPIDS

THESIS ADVISOR : SUKRIT THAIUDOM, Ph.D. 111 PP.

MODIFIED ICE CREAM/SOY PROTEIN/VEGETABLE LIPIDS/

OPTIMAL FORMULATION/PHYSICAL CHARACTERISTICS

The objectives of this study were 1) to optimize the ice cream formulation
from soy protein and vegetable lipids and 2) to study the effect of soy protein and
vegetable lipids on the structure of ice cream and its physical characteristics. The
substitution of milk protein and milk fat with soy protein isolated (SPI) and two
different vegetable lipids (palm oil; PO and margarine; HF), respectively, was studied
in the ice cream product. The contents of SPI (5%, 6% and 7% w/w) and vegetable
lipids (8%, 10% and 12%w/w) were optimized according to the Central Composite
Design (CCD) (13 experimental design points) and Response Surface Methodology
(RSM). The characteristics studied were 1) fat droplet size in the ice cream mix 2) ice
cream mix viscosity 3) melting rate and 4) color (L a b). These characteristics were
determined and compared with those of milk ice cream (commercial recipe) for
optimizing the contents of SPI and vegetable lipids. The protein coverage on the
surface of fat droplets and microstructure of ice cream mixes were determined using
sodium dodecyl sulfate-polyacylamide gel electrophoresis (SDS-PAGE) and
transmission electron microscope (TEM), respectively. Also, the consumer tests of
two target groups (1) pre- and post-menopausal women and (2) general consumers

aged 18 — 28 years were studied using a 9 - point hedonic scale.



The optimal formulation of palm oil ice cream (SPO) contained 4.80% (w/w)
SPI and 11.0% (w/w) PO, while the optimal formulation of margarine ice cream
(SHF) contained SPI and HF at 5.20 and 8.60% (w/w), respectively. The overall
acceptance scores of target groups 1 and 2 of SPO ice cream were 4.25 (between the
categories of dislike slightly and neither like nor dislike) and 3.79 (between the
categories of dislike moderately and dislike slightly), respectively, while those of SHF
ice cream were 5.53 (between the categories of neither like nor dislike and like
slightly) and 5.56 (between the categories of neither like nor dislike and like slightly),
respectively. These scores were less than those of milk ice cream, which was used as
control. The results of protein coverage on the surface of fat droplets in the ice cream
mixes indicated that the chemical and physical properties of fat affected the protein
coverage on the surface of fat droplets. The protein coverage on the surface of fat
droplets from margarine in the SHF ice cream mix was higher than that of palm oil in
the SPO ice cream mix. Transmission electron micrographs of these ice cream mixes
showed that microstructure of ice cream mixes was comprised of fat droplets and
partially coalesced fat droplets. In addition, the dispersion of soy protein in the serum
phase and on the surface of partially coalesced fat droplets was also observed. The
total product costs of SPO, SHF and milk ice cream were 33.62, 35.00 and 63.28
Baht/kg, respectively, showing that the cost of ice cream from SPI was less than that

of milk ice cream.
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