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Changes in functional properties of sugar beet and
citrus pectins by irradiation with electron beam
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Summary

0 O Changes in functional properties of pectin extracted from sugar beet or citrus peel by electron beam in solid state or
aqueous solution were investigated. Citrus pectin (CP) was degraded at both solid state and agqueous solution by
irradiation with electron beam. Sugar beet pectin (SBP) was degraded at solid state but in aqueous solution at high
concentrate was polymerized by irradiation with electron beam. SBP polymerized by electron beam formed hydrogel.
This hydrophilic polymer was useful as water absorbent. Moreover, it was confirmed that the emulsification stability and

acidified milk beverage stabilization of SBP was enhanced by electron beam.

Key words: sugar beet pectin, citrus pectin, polymerization, electron beam, irradiation
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Table 1 Molecular weight parameters of irradiated pectins in solid state and 20% paste.

Solid State (Spray Powder)

20% paste?

Dose (kGy) SBP cP SBP CP
Mw? Rz? Mw? Rz¥ Mw? Rz¥ Mw? Rz?
0 434 35.0 199 58.0 438 36.1 196 58.5
2.5 405 34.3 177 56.8 500 40.3 140 60.4
5 380 335 175 58.1 513 42.8 139 53.7
10 353 33.1 162 58.3 538 45.0 105 60.1

D 20% paste means high concentration solution containing 20% pectin.
2 MW means the weight average molecular weight (kg/mol).
¥ Rz means the root mean square radius of gyration (nm).

Table 2 Viscosity of pectin irradiated with electron beam.

Powder (mPdJs)

20% paste? (mPdls)

Dose (kGy)
SBP CP SBP CP
0 190 92 195 90
2.5 152 60 303 47
5 91 57 668 33
10 80 31 845 20
30 48 10 141 8

D 20% paste means high concentration solution containing 20% pectin.
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Fig. 1 Effect of concentration on gelation ratio of sugar beet pectin irradiated

with electron beam. Sugar beet pectin aqueous solution; 3% (e ), 5%
(m ), 10% (A),20% (o )and 35% (OO ).
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Fig. 2 Effect of concentration on swelling of sugar beet pectin irradiated with
electron beam. Sugar beet pectin aqueous solution; 3% (e ), 5% (m ),
10% (A ), 20% (o ) and 35% (O ).
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Table 3 Average particle size of emulsion prepared with irradiated sugar beet pectin.

Particle Size (u m)

Dose (kGy)
0 day? 50 30days? 2500 30days? 400 30days?

Powder 0 0.32 0.62 0.52 1.03

5 0.33 0.75 0.67 15

0 0.3 0.48 0.54 0.92

3 0.31 0.42 0.4 0.55

0 3)

20% paste 5 0.31 0.37 0.38 0.51

7 0.3 0.35 0.34 0.41

1 Average particle size immediately after preparation.

2 Average particle size (U m) after storage for 30days at n(J

3 20% paste means high concentration solution containing 20% pectin.

Table 4 Stability of acidified milk beverage prepared with irradiated sugar beet pectin.

Flocculation? (%)

Dose (kGy)
After storage for 1 day After storage for 7 days
0 51 5.9
1 1.8 3.1
2 14 2.3
3 3.3 4.0
4 4.7 4.6

D The ratio of flocculation after centrifugation at 1,900g for 20 min.
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