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TIDAWAN POJIT : THE EFFECTS OF MILK PROTEINS AND
EMULSIFIERS ON STABILITY AND QUALITY OF ICE CREAM MIX
AND ICE CREAM. THESIS ADVISOR : ASST. PROF. SIWATT

THAIUDOM, Ph.D., 117 PP.

EMULSIFIERS/MILK PROTEINS/OVERRUN/FAT DESTABILIZATION/

MELTDOWN RESISTANCE

Obijectives of this study were 1) to investigate the effects of types (Tween 60,
Tween 80, glycerol monostearate (GMS) and glycerol monooleate (GMO)) and
concentrations (0, 0.04, 0.08 and 1% w/w) of emulsifiers on stability of O/W
emulsion, 2) to demonstrate the effects of those emulsifiers (0 and 0.04% w/w) and
milk proteins including skim milk powder (SMP), sodium caseinate (SC) and whey
protein concentrate (WPC) at a constant concentration of 2.9 g protein/ 100 g sample
on stability and quality of both ice cream mix and ice cream, and 3) to determine the
effects of pasteurization conditions (69°C/30 min and 75°C/15 min) and aging times
(0, 2, 4 and 24 h) at 4°C on stability and quality of ice cream mix and ice cream. Fat
particle size, viscosity, fat destabilization, overrun, meltdown resistance and textural
properties were used as parameters indicating the stability and quality of emulsion, ice
cream mix and ice cream. Microstructures of emulsion, ice cream mix and ice cream
were also investigated using optical microscopy and transmission electron microscopy
(TEM). Surface-covering proteins on the fat droplet were measured using Lowry
method and their patterns were analyzed by sodium dedecyl sulfate-polyacrylamide

gel electrophoresis (SDS-PAGE).



Emulsions containing 0 or 1% (w/w), compared with 0.04 or 0.08% (w/w), of
all emulsifiers showed a better emulsion stability at 4°C for 24 h. However,
fat droplet size of emulsions containing 1% (w/w) emulsifier was smaller than that of
emulsion without emulsifier (p < 0.05). Fat particle size of ice cream mix containing
SMP or SC with emulsifier was smaller than that of ice cream mix without emulsifier
(control) (p < 0.05). However, fat particle size of ice cream mix containing WPC with
emulsifier was not significantly different from that of control (p > 0.05). All
emulsifiers did not affect viscosity of ice cream mix. Ice cream mixes prepared by
adding SMP+Tween 60, SC+Tween 80, or WPC+Tween 60 showed the highest fat
destabilization (p < 0.05). The results corresponded well with the results from TEM
analysis. Emulsifiers did not affect protein surface coverage, however, SMP could be
found on the surface of fat globules more than SC and WPC, respectively.

Ice cream containing SC exhibited the highest overrun with the lowest fat
destabilization, resulting in less meltdown resistance. Overrun, fat destabilization and
meltdown resistance of ice creams containing SMP and containing WPC were not
significantly different (p > 0.05). Emulsifiers used in this research mostly did not
affect the overrun of the samples containing the same type of milk protein. However,
ice cream containing SMP+Tween 60 or WPC+GMO highly increased the fat
destabilization and meltdown resistance.

High fat destabilization and meltdown resistance that indicated the quality of
ice cream were found in SMP+Tween 60 and SC+Tween 80 ice cream, pasteurized at
69°C/30 min and aged at 4°C/24 h. Also, these were found in WPC+GMO ice cream

which was pasteurized at 75°C/15 min and aged at 4°C for 24 h.



Therefore, the quality of both ice cream mix and ice cream depends on type
and concentration of milk proteins and emulsifiers, pasteurization condition, and aging

time.
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