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Figure 3. The effect of different pH values on the yield of pectin extracted from orange juice waste
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Figure 5. The effect of S/L ratio on the yield of pectin extracted from orange juice waste
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Table 1. The yield, galacturonic acid content and DE of the pectins extracted at the optimized condition at the
laboratory and semi- pilot scales

(0) S5, 55V Al Ol e @100 g d.m) (= o35 e Bl b s gl sl e
Galacturonic acid content DE (%) Pectin yield Extraction scale at the
(%) (g/100 g d.m.) optimized condition
72.7+0.1° 70.40 £0.95° 18.84 +0.26 ° Laboratory
32.55+4.70° 65.00 +1.35° 40.85+0.95° Semi pilot (Filter press)
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*The optimized conditions were included pH value of 2, time of 3 h and S/L ratio of 1:15 (g/ml).
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Table 2. The yield, galacturonic acid content and DE of the pectins extracted at the optimized condition at the
laboratory and semi- pilot scales (modification in filtration)

0 L SNIE o N -
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alacturonic aci S Xtraction scale at the
content (%) Pectin yield (g/100 g d m.) optimized condition
70.45 +0.65* 70.40 +£0.95° 18.84 +0.26° Laboratory
72+0.03° 68.10 +1.35° 19.85+0.75° Semi pilot (Centrifuge)
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*The optimized conditions were included pH value of 2, time of 3 h and S/L ratio of 1:15 (g/ml).
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Table 3. The comparison of the quality properties (galacturonic acid content, Rhamnose, Arabinose, Xylose and

molecular weight) of the pectins extracted at the optimized condition at semi- pilot scales (modification in filtration)
with commercial pectin
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Molecular Xylose (%) Arabinose Rhamnose Galacturonic acid Extraction scale at the
weight (k Da) Y ’ (%) (%) content (%) optimized condition
809.2+82% 2.75+0.03% 19.84+0.03* 4.70+0.03* 72.7+0.10°% Commercial pectin
7589 +6.08" 2424+0.06" 20.84+0.07% 4.73+0.05* 72.0+0.03° Semi-pilot (Centrifuge)
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*The optimized conditions were included pH value of 2, time of 3 h and S/L ratio of 1:15 (g/ml).
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Abstract
Background and objective: Pectin as a natural polysaccharide possesses valuable and wide
spectrum of functional properties including thickening, gelation, stabilization, emulsification,
and cation-binding agent, etc for various applications in food, drug, and cosmetic industries. All
of the required pectin for industries are provided from abroad while there is a good potential for
production of this valuable biopolymer from waste of the beverage industries. In addition,
pectin production is relatively simple and low-cost with high added-value. Pectin is produced
only at the laboratory scale and has not yet been industrialized in Iran. Therefore, the purpose of
this research was to optimize the pectin extraction from the waste of orange juice industry in the
laboratory scale and then, scaling up its semi-pilot extraction. In this research, for the first time
in Iran, the process line of semi-pilot scale extraction of pectin from orange peel was designed
and finally, the possibility of industrialization and localization of the pectin was evaluated.

Materials and methods: First, the effects of pH values (1.5-3), extraction time (1-4 h), and S/L
ratio (1:10- 1:30 g/mL) on yield of pectin extraction were optimized. Then, semi-pilot scale
production of pectin at the optimized laboratory conditions was obtained. Two filtration
methods (filter press and centrifuge) were used to remove impurities. The yield, DE and
galacturonic acid content of the extracted pectins in the semi- pilot scale were compared with
the laboratory one.

Results: The results indicated that all the parameters had significant effects on the yield of the
extracted pectin (P<0.05). Also, increasing the pH from 1.5 to 2 increased the yield. In this
regard, the highest yield (14.87 g/100 g (d.b.)) was obtained at pH=2 and decreased to 6.65
2/100 g (d.b) by pH increment to the value of 3. Moreover, the yield significantly enhanced by
increasing extraction time up to 3 h and then remained constant. Furthurmore, the yield was
increased from 16.55 to 18.84 g/100 g (d.b.) by increasing the S/L ratio from 1:10 to 1:15 and
then decreased. Designing the pectin production line was done and semi- pilot scale extraction
was done at the optimized conditions (pH of 2, S/L ratio of 1:15, 3 h). The yield of extracted
pectin in the semi-pilot scale (which filter press employed instead of centrifuge) was more than
that obtained at the laboratory scale althogh its galacturonic acid content was lower than that
obtained at semi-pilot scale. When centrifuge was employed, the extracted pectin at the semi-
pilot scale was comparable with laboratory one, indicating its high purity.

Conclusion: Results indicated that pectin yield and quality extracted at the semi-pilot scale
extraction in which centrifuge was employed (instead of filter press), were similar to the pectin
extracted at the laboratory scale and therefore, producting the pectin with high yield and quality
at the semi-pilot scale is possible.

Keywords: Pectin, Orange waste, Process design, Semi-pilot scale extraction.

*Corresponding author; hamidy z@modares.ac.ir

"



