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2- high methoxyl pectin
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6- Feruloyl groups
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4 -high hydrostatic pressure assisted extraction

5- high-voltage electrical discharges
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9 -Linear Scaling

10 -Piecewise Cubic Hermite Interpolating Polynomial
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Figure 1- The effect of time on pectin extraction yield
Different letters in each column indicate a significant difference between the data (p<0.05)
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Figure 2- The effect of time on the amount of galacturonic acid present in the extracted pectin
Different letters in each column indicate a significant difference between the data (p<0.05)
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Figure 3- The effect of extraction time on the degree of esterification of pectin
Different letters in each column indicate a significant difference between the data (p<0.05)
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table 1- Colorimetric Parameters and Water Holding Capacity of Sugar Beet Pectin

*

Extraction time b* a Chroma WHC
(min)
30 19.7+0.52 4.5+0.42 20.2+0.72 8.24+0.142
60 18.5+1.52 3.8+1.02 18.842.0% 7.7+0.14°
90 16.1+1.1° 3.9+0.72 16.6+0.7° 6.9+£0.07°
120 20.6+£0.22 4.240.92 20.9+0.22 8.3+0.072

*Different letters the indicator Significant difference It is between samples (p<0.05)
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Table 2- Molecular characteristics of the extracted pectin

Extraction Time (min) Viscosity-Average Molecular Weight Intrinsic Viscosity (mL g™
(K Da)
30 182.6+1.1* 15.71£0.10*
60 179.6£1.9* 15.21£0.212
90 162.7+0.7° 13.55+0.09°
120 119.2+1.2¢ 8.88+0.11¢

*Different letters the indicator Significant difference It is between samples (Duncan's test, p<0.05)
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Figure 7- Effect of Extraction Time on Pectin Gel Strength

Different letters in each column indicate a significant difference between the data (p<0.05)
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Pectin is a valuable hydrocolloid in the food industry, and its properties are
largely influenced by its source. Understanding the characteristics,
functional properties, and mathematical models of extracting this important
hydrocolloid is essential. Therefore, this study focuses on identifying the
intrinsic and functional properties of pectin extracted from Sugar beet pulp
obtained from a sugar factory. In this research, pectin was extracted from
sugar beet pulp at different extraction times. The pectin characteristics
measured included yield, degree of esterification, galacturonic acid content,
viscosity-average molecular weight, gel strength, color intensity, and water-
holding capacity. In addition, the effective diffusion coefficient and kinetic
models were fitted to describe the extraction behavior. Evaluation of the
properties of pectin showed that increasing extraction time resulted in an
increase in yield from 8.1+0.25% at 30 minutes to 13.05+0.20% after 120
minutes, while purity decreased. The extracted sample was classified as high-
methoxyl pectin. The highest molecular weight (182.6 = 1.1 kDa) was
observed at 30 minutes, and the highest gel strength (31.63 + 1.44 g-force)
was detected at 60 minutes. The lowest color intensity corresponded to the
90-minute extraction time, while the highest color intensity was observed at
120 minutes. Water-holding capacity at 30 and 120 minutes was 8.2+ 0.14
and 8.35+0.07 g/g, respectively. The second-order kinetic model provided an
appropriate fit. Based on the characterization results, pectin extracted within
the 30—-60-minute time range exhibited the best qualitative properties.
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