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ABSTRACT

Porcine plasma is an important source of high protein content which can be used for food
products. The effect of drying methods on properties of porcine plasma protein powder (PPP)
showed that freeze drying and spray drying affected on properties of PPP. Freeze dried PPP
exhibited significantly higher solubility and oil binding capacity (OBC) than spray dried PPP (p <
0.05). Higher inlet air temperature of spray drying (200°C) provided slightly higher OBC and water
holding capacity (WHC) of PPP, compared with lower inlet air temperature (140°C). Moreover,
freeze dried PPP had a red-yellow visual in color corresponding to the lower lightness (L) with
higher redness (@) and yellowness (b*), compared with spray dried PPP which showed a green-
yellow in color. Furthermore, rheological properties of PPP showed that freeze dried PPP had
lower viscosity than spray dried PPP. The solution of freeze dried PPP (2% w/w) exhibited Bingham
plastic fluid while the solution of spray dried PPP (2% w/w) exhibited pseudoplastic fluid.

The effects of types and concentrations of natural cross-linker (rutin, caffeic acid and
genipin) on properties of modified PPP using freeze drying were studied. It was found that rutin
exhibited the highest efficiency in cross-linking of PPP (p < 0.05) when considering the reduction of
free amino group and sulfhydryl group contents including the change in intensity of protein bands
by SDS-PAGE. The most efficiency of cross-linking concentrations of rutin, caffeic acid and genipin
were 0.6%, 3% and 0.5% (w/w) of protein content, respectively. Moreover, types of cross-linker
affected color (L*, a and b*) as the visual appearance of the modified PPP. Each cross-linker at the
most efficiency modification was selected to determine the effect of drying method on properties
of modified PPP. It was found that spray dried modified PPP by all cross-linkers decreased L and
b values but increased a value, compared with freeze dried modified PPP. Furthermore, spray
dried modified PPP had higher free amino group content than freeze dried modified PPP. However,
spray dried modified PPP had lower sulhydryl group content, except using caffeic acid and genipin
as the cross-linkers.

Two types of polymer (wall material, W) (unmodified PPP and modified PPP with rutin),
three types of essential oil (core material, C) (lemongrass oil, turmeric oil and eucalyptus oil) and
at two ratios of W:C (4:1 and 3:1) were used to study on the encapsulation of a natural extract
using freeze drying. It was found that all emulsions of PPP showed Bingham plastic fluid flow
behaviors. The color of microcapsule depended on types of essential oil and cross-linker used.
The modified PPP exhibited lower free oil content on a surface of microcapsule; thus, it had higher
encapsulation efficiency than using unmodified PPP. The chemical structure of microcapsule
encapsulated with different essential oils can be described by using a FT-IR technique. Therefore,
the use of polyphenolics as natural cross-linkers and drying methods influenced the efficiency in
protein cross-linking of PPP and properties of modified PPP. Both unmodified PPP and modified
PPP can be used as food additives to improve food texture, as a biopolymer materials for film and
coating to maintain quality of food products as well as encapsulation materials for natural extract
such as an essential oil or a plant active compound.
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