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Optimization of Extraction Processes of Pigment and Pectin from Pyracantha fortuneana Fruits
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Abstract: The fruit pigment of Pyracantha fortuneana was extracted into aqueous ethanol solution, and the residue was then
hydrolyzed with hydrochloric acid to obtain pectin existing in the supernatant. Orthogonal array designs Ls(3%) and Ls(3*) were
used to optimize the extraction processes for pigment and pectin. The optimum conditions for pigment extraction were as
follows: extraction temperature 90 “C; extraction time 2 h; and solid-to-liquid ratio 1:20 (m/V), which gave a crude pigment yield
of 25.31%, and those for pectin extraction were as follows: extraction temperature 90 C; extraction time 2.5 h; initial pH 1.5; and
solid-to-liquid ratio 1:25 (m/V), under which a pectin yield of 4.72% was achieved. The two processes are of low-cost equipment

416000)

investment and simplicity, thereby being suitable for massive production.
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Table 1 Factors and levels in the orthogonal array design for process
optimization for pigment extraction
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Fig.1 Effect of extraction temperature on the yield of Pyracantha
fortuneana pigment
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Fig.3 Effect of solid-to-liquid ratio on the yield of Pyracantha
fortuneana pigment
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Table 3 Orthogonal array design arrangement and experimental
results for process optimization for pigment extraction

R A B C D(%551)) R 1%
1 1 1 1 1 23.48
2 1 2 2 2 23.66
3 1 3 3 3 23.79
4 2 1 2 3 24.61
5 2 2 3 1 25.31
6 2 3 1 2 24.98
7 3 1 3 2 24.63
8 3 2 1 3 24.98
9 3 3 2 1 25.08
ks 23.64 24.24 24.48 24.62
kz 24.97 24.65 24.45 24.42
ks 24.90 24.62 24.58 24.46
R 1.33 0.41 0.13 0.20
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Fig.4 Effect of extraction temperature on the yield of
Pyracantha fortuneana pectin
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Fig.6 Effect of pH on the yield of Pyracantha fortuneana pectin
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Fig.7 Effect of solid-to-liquid ratio on the yield of
Pyracantha fortuneana pectin
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Table 4 Orthogonal array design arrangement and experimental
results for process optimization for pectin extraction

W5 A B C D FRHUE %
1 1 1 1 1 3.33
2 1 2 2 2 3.77
3 1 3 3 3 3.42
4 2 1 2 3 457
5 2 2 3 1 4.19
6 2 3 1 2 4.22
7 3 1 3 2 4.42
8 3 2 1 3 4.66
9 3 3 2 1 4.63
ke 3.507 4.107 4.070 4.050
ke 4327 4.207 4323 4137
ks 4570 4.090 4.010 4.217
R 1.063 0.117 0.313 0.167
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