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2 Response surface methodology
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Input: Randomly wutialized position and velocity of Particles:

Output: Posttion of the approximate global minimum X*

1: while terminating condition is not reached do

2: for 1 =1 to number of particles do

3 Calculate the fitness function £

4 Update personal best and global best of each particle
5 Update velocity of the particle using Equation 2

6: Update the position of the particle using equation 1
7 end for

8: end while
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Abstract

In this study, the formulation of fresh low-fat yogurt containing Balangu seed gum was modeled and
optimized. In this study, first the independent variables of balangu seed gum (0 to 0.1%) and fat (O to
2%) were modeled completely randomly in the form of a central composite design and each of the
response variables (syneresis, pH, flavor, color, texture, and overall acceptance) were presented in the
form of a polynomial regression model as a function of independent variables.The results showed that
with increasing balangu seed gum, syneresis and pH of the samples decreased and the flavor, color,
texture, and overall acceptance of the samples increased. Also, the increase in fat only decreased the
syneresis of the samples. Then, the obtained models were optimized by multi objective particle
swarming algorithm and numerical optimization algorithm in response surface methodology, so that
minimum syneresis and maximum texture, flavor, color and general acceptance scores were obtained.
The results of comparing the mean of three optimal points of the two algorithms showed that in
general, in optimizing the formulation of low-fat yogurt containing balangu seed gum, the multi-
objective particle swarming algorithm has a better performance than the numerical optimization
algorithm in response surface method. The average optimal amount of balangu seed gum and fat in the
multi-objective particle swarm algorithm was 0.85 and 1%, respectively, and in the method of
optimization algorithm in response surface methodology, was 0.89 and 1.94%.

Keywords: Balangu seed gum, Fresh low-fat yogurt, Optimization, Multiple objective particle swarm
algorithm, Response surface methodology



