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Abstract
Tangwongchai, R., Lerkchaiyaphum, K., Nantachai, K., Rojanakorn, T.
Pectin extraction from Citron peel (Citrus medica Linn.) and

its use in food system
Songklanakarin J. Sci. Technol., 2006, 28(6) : 1351-1363

Screening experiments using 25! fractional factorial design showed that pH, temperature, and
extracting time were the main factors affecting the amount and quality of extracted pectin from Citrus
medica Linn. Optimum condition of pectin extraction was studied using central composite design (CCD).
Mathematical models relating pH, temperature and extracted time to amount of extracted pectin, equivalent
weight, methyl content and anhydrogalacturonic acid content were established. Based on the mathematics
models, the condition of pH 2, 100°C and 105 min was found to be the optimum conditions for pectin
extraction from Citrus medica Linn. Mathematical and experimental results were verified. The use of
extracted pectin as a gelling agent in pineapple jam revealed no significant difference in gel consistency
compared to that of commercial pectin grade 150 (p>0.05). However, the commercial pectin had a higher
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liking score on the spreadability, texture and overall liking. As a stabilizer in chocolate pasteurised milk,
0.2% of the extracted pectin was required to prevent precipitation of chocolate powder with the similar
viscosity obtained from 0.06 % x-carageenan

Key words : pectin extraction, Citrus medica, jelling agent, stabilizer
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Table 1. The levels of studied factors affected the pectin extraction
from Citrus medica Linn. for screening experiments

Factor Levels

Studied Factors
Low High
Citron to water ratio (g/mL) 1:25 1:35
Hexametaphosphate (% dry Citron weight) 1 6
pH (0.1) 1.5 3
Extracting Temperature (°C £ 1) 60 90
Extracting time (min) 45 90

Table 2. The levels of studied factors for optimization step in the pectin
extraction from Citrus medica Linn. for screening experiments

Factor Levels

Studied Factors
-0 -1 0 1 +0
pH (20.1) 1 1.5 2.25 3 35
Extracting temperature (°C + 1) 49.8 60 75 90 100.2
Extracting time (min) 29.7 45 67.5 90 105.3
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Figure 1. (a) Three dimension plot for pectin yield (Y,) as a function of pH (X,) and temper-
ature (X,; *C)

(b) Three dimension plot for pectin yield (Y,) as a function of temperature (X ; *C)
and time (X,; min)

[Color figure can be viewed in the electronic version]
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Figure 2. (a) Three dimension plot for equivalent weight (Y,) as a function of pH (X)) and

temperature (X,; °C)
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[Color figure can be viewed in the electronic version]
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Figure 4. (a) Three dimension plot for anhydrogalacturonic acid (Y,) as a function of
temperature (X,; °C) and time (X,; min)
(b) Three dimension plot for anhydrogalacturonic acid (Y,) as a function of

pH (X,) and time (X,; min)

[Color figure can be viewed in the electronic version]
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Table 3. Amount and quality attributes of extracted pectin from Citrus medica
Linn. at the optimized condition (pH 2, 100°C and 105 min) compared
to a commercial pectin (Grade 150)

Amount and quality attributes

Amount

Extracted pectin

Commercial Pectin (G150)

Amount of extracted pectin 33.34% -
Moisture 10.12%* 9.66%"
Ash 1.27%* 0.98%*
Colour (CIELAB) L* 76.8¢ 68.03°
a* 1.01° 13.76*
b* 13.64° 15.61°
Gelling Grade 150 150
Anhydrogalacturonic acid 72.31%° 78.16%*
Equivalent weight 594.32° 659.85*
Methoxyl Content 2.65%" 4.2%*

The superscript of same letter in row showed no significant difference (p>0.05)
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Table 4. Sensory evaluation and physica

1 measurement of pineapple jam

using the extracted pectin compared to a commercial pectin (G150)

Sensory Evaluation

sensory score

Pineapple jam Pineapple jam
(extracted pectin) (commercial pectin, G150 )

Color 5.82
flavour 5.4
Sweetness 5.3¢
Spreadability 4.4°
Texture 5.0°
Overall Liking 5.4°
physical measurement ?
CIELAB L* 4422
a* 35.12
b* 24.28
Gel consistency (cm/30s) 9.522

6.0
5.9
5.9
5.4
5.9
6.6
Reading
42.0¢
39.0°
21.5%
9.45

The superscript of same letter in row showed no significant difference (p>0.05)

UUsing hedonic line scale, 60 panelists
YUsing Ultrascan and Bostwick consistometer
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