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Comparisons of pectin extraction methods from lime peel by conventional,

subcritical water, microwave and ultrasonic methods
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Abstract

The aim of this study was to compare chemical, and physical properties of pectin from lime peel using 4
different extraction methods namely conventional, subcritical water, microwave and ultrasonic methods. It was
found that the subcritical water extraction method showed a greater pectin yield (3.91%) than the
conventional, microwave and ultrasonic extraction methods (3.30, 2.65 and 1.84%, respectively) (p<0.05).
Moisture content (6.90-9.45%), methoxyl content (75.75— 1.78%), the degree of esterification (12.36—13.35%)
and water holding capacity (91.28-92.39%) was not affected significantly by the various extraction methods
used (p>0.05). Jelly prepared from the subcritical water extraction method pectin was found to provide a
higher hardness than those of the extraction methods (pS0.0S).

Keywords: functional properties, jelly, methoxyl content, degree of esterification
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Table 1 Extraction conditions of various pectin extraction methods

Extraction method Extraction medium Extraction condition Equipment
Conventional HCI 0.05 M 95°C, 60 min Water bath
Subcritical water HCI 0.05 M 120°C,15 psi, 25 min Autoclave
Ultrasonic HCI 0.05 M 45°C, Maximum sonic volume, 25 min Ultrasonic
Microwave HCI 0.05 M 300 watt, 20 min Microwave
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Figure 1 Pectin extracted from conventional
(A), subcritical water (B), microwave (C) and

ultrasonic methods (D)
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Table 2 Chemical and physical properties of pectin obtained from various extraction methods ** **

Chemical and physical

Extraction method

properties Conventional Subcritical water Microwave Ultrasonic
Moisture (%) 9.45+1.53 8.46+0.39 8.30£0.20 6.90+1.12
Ash (%) 3.75+0.06% 3.67+0.042 3.68+0.08% 4.750.00°
Equivalent weight 920.32+9.722 1036.02+48.17%  1151.99+112.64°>  938.47+37.28°
Methoxyl content (%) 81.78+2.68 81.59+6.69 81.74+1.51 75.75+4.32
Degree of esterification (%)™ 13.35+£0.44 13.32+0.25 13.34£0.70 12.36+1.09
Pectin yeild (% yield) 3.30+0.23° 3.9120.32¢ 2.65+0.18° 1.84+0.27°
Water holding capacity (%)™ 91.28+0.92 92.37+0.50 92.39+0.88 91.38+0.12

Viscosity (mm/15s) 158.30+2.89°

Colour
L* ns 69.84+0.66
a* 3.21+0.13°
b* 18.29+0.20°

128.3+10.41°

93.30+10.41° 135.005.00°

70.64+3.11 74.01+0.24 73.70+2.98
3.2610.40° 2.98+0.07° 2.44+0.19°
22.71+0.26° 18.93+0.05° 20.91£0.79°

* Values within the same row followed by the different letter are significantly different (0= 0.05).
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Table 3 Hardness and colour (L*, a* Lz b*) of jelly prepared by pectin from various extraction methods* **

Extraction method Hardness Colour

(N) L* " a* ™ b*
Conventional 0.23+0.04° 41.704£2.46 +2.25+0.35 +5.87+0.572
Subcritical water 0.35x0.09° 40.34+4.58 +2.52+0.69 +6.2+0.69°
Microwave 0.19+0.09? 38.46+3.48 +2.8310.54 +5.48+1.162
Ultrasonic 0.16+0.02° 40.46+1.00 +2.75+0.42 +8.42+0.92°

* Values within the same column followed by the different letter are significantly different (< 0.05).

** " = Values within the same row are not significant (p> 0.05)
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