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INTRODUCTION & AIM

RESULTS & DISCUSSION

The increasing trend of innovative plant-based milk alternatives (PBMAS) is driven by lactose
intolerance, cholesterol risks, and ethical, environmental, religious and social beliefs [1, 2]. In this
regard, walnuts can be considered a unique ingredient for the production of PBMAs due to their
remarkable functional potential and nutritional value [3].
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The objectives of this research:

O development of the walnut plant-based milk alternative with an emphasis on the product
guality and processing techniques;

O improving the quality of the walnut plant-based milk alternative through physicochemical
characteristics, antioxidant potential, color and texture parameters;

O optimization of the sensory acceptance of the walnut plant-based milk alternative, exploring
the ingredients that influence product’s texture, appearance, flavor and taste.

METHOD

Experimental materials

Raw walnuts, fibers, sugar, vanilla extract, salt, stabilizer were procured from the local market in
Chisinau, Moldova. All chemicals used within this study were purchased from Eco-Chimie and
Sigma-Aldrich (Chisinau, Moldova). All the chemicals used were of HPLC or analytical grade.
Distilled water was used throughout.

Experimental processing flow diagram
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Fig. 1. Walnut plant-based milk processing flow diagram

Experimental design

Response Surface Methodology (RSM) was used to investigate the influence of three
independent variables (Tablel) on experimental response data, including pH, acidity, color
attributes (L*, a* and b*), total polyphenol content, DPPH antioxidant activity, sensory properties.
The goal was to develop predictive models that maximize or minimize modellable response
variables, and thereby optimizing amount of ingredients for walnut plant-based milk alternatives
production process(Table 1).

Table 1. Variables for walnut plant-based milk formulations

: : Levels
Variables Units
Minimum Maximum | Coded Low | Coded High
Walnuts/Water ratio [c.u.] 0.07 0.39 0.14 0.33
Fibers [%] 1.32 4.68 2.00 4.00
Emulsifier [%0] 0.01 0.18 0.05 0.15
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Microstructure of walnut plant-based milk alternative
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Fig.2. Evolution of walnut milk microstructure during storage
Particle size distribution & Rheological behavior of walnut plant-based milk alternative
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Fig. 3. Particle size distribution in walnut plant-based milk Fig. 4. Up-flow curves of walnut plant-based milk at different storage times

pH & Sensory attributes of walnut plant-based milk alternative formulations
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Fig. 5. Effect of different walnut plant-based milk formulations on the pH value Fig. 6. Effect of different walnut plant-based milk formulations

on the sensory attributes

TPC & DPPH antioxidant activity of walnut plant-based milk alternative formulations
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Fig. 7. Effect of different walnut plant-based milk formulations on the TPC Fig. 8. Effect of different walnut plant-based milk formulations on the DPPH

CONCLUSION

In this study walnut plant-based milk alternative was formulated and evaluated, employing Design-Expert software.
The findings showed that the optimal walnut plant-based milk alternative composition is walnuts (17%), water (79.8%),
fibers (2%), sugar (0.5%), vanilla extract (0.5%), salt (0.1%), and stabilizer (0.1%). The proximate composition (g/100
g) of optimized walnut milk was proteins at 3.51 g, fats at 2.75 g, carbohydrates at 5.65 g and ash at 0.81 g.
Furthermore, the microstructure analysis denoted that it is an oil-in-water emulsion with the particle size distribution of
oil drops in walnut milk in the range of 0.45 ... 5.40 microns. The largest part of the oil volume has an average
diameter of 2.70 microns. A sensory study was also undertaken, where walnut plant-based milk alternative was highly
acceptable to the panellists. This study shows the high potential and provides a positive view of walnut plant-based
milk alternative production, which is in agreement with the current demand for sustainable alternatives to dairy milk.
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