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1. Central composite design (CCD)
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1. Helianthus annus
2. Waxes
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Tablel. The levels in response surface design methodology.
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2. Central composite design
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Table 2. Design of response surface methodology for the present study using design expert software.
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0.8 120 35 1 12

0.8 80 35 2 11

12 100 35 3 14

1 110 45 4 8

0.8 100 55 5 10

0.8 100 35 6 18

0.6 110 45 7 4

0.4 100 35 8 13

1 90 45 9 6

1 90 25 10 5

0.8 100 35 11 15

0.8 100 35 12 16

1 110 25 13 7

0.6 90 45 14 2

0.8 100 35 15 20

0.8 100 35 16 17

0.8 100 35 17 19

0.8 100 15 18 9

0.6 110 25 19 3

0.6 90 25 20 1
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Table 3. Fatty acids composition of sunflower oil
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0.1 C14:1
8.15 C16
0.17 Cl16:1
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56.86 C18:2c
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Table 4. The effect of bleaching parameters on changes in sunflower oil sterols.
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Fig 2. The effect of time and clay concentration on Fe in sunflower
oil in bleaching processing.
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Fig 1. The effect of temperature and clay concentration on
tocopherol in sunflower oil.
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Fig 3. The effect of time and clay concentration Cu in sunflower oil
in beaching processing.
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Fig 4. The effect of time and clay concentration on carotenoids in
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Abstract

In edible oil refining, the bleaching treatment is an essential step. The adsorbents used for bleaching
can remove pigments and other impurities, such as soap particles, trace metals, phospholipids, and
oxidation products. The removal of these impurities improves the sensory quality and the oxidative
stability of the deodorized oil.

Considering the importance of bleaching in edible oil refining, in this research sunflower oil was
selected and the effect of bleaching agent on some chemical characteristics of the oil was investigated
and optimized. In this regard, the effect of time (15, 25, 35, 45, and 55 min), temperature (80, 90, 100,
110, and 120°C), and concentration of bleaching clay (0.4, 0.6, 0.8, 1, and 1.2%) each in 5 levels have
been studied using response surface methodology (RSM) with the aim of reduction in bleaching clay
consumption. Chemical tests were determination of carotenoid, sterol, tocopherol and heavy metals.
Results indicated that the best situation in the sunflower oil was 39.18min, 103.85°C, and 94%
concentration of bleaching clay that met 57% of desirable demands. Practical results showed no
significant difference between software suggestions and practical data.
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