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Article Info ABSTRACT
Avrticle type: Background and objectives: Proteins are sensitive to environmental
Research Full Paper stresses, which limits their nutritional applications. Millard reaction leads

to increase in the functional and biological properties of proteins.Whey
protein isolate has a wide range of applications in the food industry, but is
sensitive to certain environmental conditions and its functional properties
are reduced. Inulin is a water-soluble polysaccharide widely used in the
food and pharmaceutical industries. The aim of the present study was to
prepare and compare the mixture and conjugate of whey protein isolate-
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Inulin

Maillard Reaction Materials and methods: The preparation of whey protein isolate-inulin
Antioxidant Activity conjugate was done at 60 C, relative humidity of 79% and pH=7 for 24 h.
Thermal stability In this regard, polyacrylamide gel electrophoresis (SDS-PAGE), Fourier

transform infrared spectroscopy (FT-IR) were performed to confirm the
Millard reaction, and also DPPH free radical scavenging activity, thermal
stability (DSC), emulsifying activity index and emulsion stability index as
well as viscosity evaluated for emulsions.

Results: The results of SDS-PAGE patterns and FT-IR validated the
occurrence of the Maillard reaction between whey protein isolate and
inulin. Also, the results indicated that the whey protein isolate and inulin
conjugates have better functional properties than whey protein isolate and
mixture of the whey protein isolate and inulin. Whey protein isolate -inulin
conjugates at the ratio of 2:1 showed higher emulsifying activity index,
emulsion stability index, antioxidant activity and thermal stability, whereas
the emulsions formed by conjugated whey protein isolate -inulin at the
ratio of 1:2 showed the highest viscosity.

Conclusion: The whey protein isolate-inulin conjugate improves the
thermal stability, antioxidant activity, and emulsion stability of emulsion.
The Maillard reaction is an effective process of improving the functional
properties of proteins such as whey protein isolate for widespread use of
them in food industry. The Maillard reaction conjugates of whey protein
isolate and inulin could use in food formulations such as mayonnaise and
salads dressing, dairy products and diet products.
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Figure 1- SDS-PAGE electrophoresis profile of WPI (line 1); WPI — Inulin mixture with ratio 1:1, 1:2 and 2:1 (lines
2-4); WPI — Inulin conjugate at 60°C with ratiol:1, 1:2 and 2:1(lines 5-7); marker (M).
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Table 1.Thermal stability of WPI and WPI-Inulin mixtures and conjugates.

AH(J/g) Tg(°C) Ta(°C) Sample
it C C) glaizs sl glos C C) gl 565 slos “
6.81+0.19 56.4+0.19f 67.3+0.15f 1:1 (mix)
7.69+0.11° 53.3+0.09¢ 63.1+0.229 1w:2 (mix)
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5.95+0.09f 65.9+0.1° 72.8+0.20° 1:1 (CO60)
6.01+0.16° 64.7+0.16° 74.5+0.11° 1w:2 (CO60)
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Different letters in each column indicate a significant difference at 5% (p < 0.05).
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Table 2- Emulsification activity index (EAI) and emulsion stability index (ESI).

EAI (m?/g) ESI (min) Sample
SES O g ol 2l (4233) e ol I gl
59.32+0.31°¢ 22.23+0.26 ¢ 1:1 (mix)
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Different letters in each column indicate a significant difference at 5% (p < 0.05).
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Figure 4- Apparent viscosity (Cp) of emulsions stabilized by WPI and WPI-Inulin mixtures and
conjugates with different ratio.
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