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Changes in the Constituents of Citrus Juice by Ultrafiltration
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Abstract

The citrus juice obtained from Jeju mandarines, Citrus unshiu, was filtered to remove 20% of its original volume
through the hollow fiber ulirafiltration systems equipped with various pore sizes of membranes. As the results of
ultrafiltration, the contents of total acids, citric acid, ascorbic acid, free sugars and neohesperidin in retentate showed the
tendencies of gradual decreases with the increase of membrane pore sizes from 10K to 100K daltons, but tendencies
were inverted when the membrane with 500K was used The chanpes of color, soluble solids, total nitrogen,
amino-nitrogen, naringin and hesperidin were not consistent with the membrane pore size. Considering all the data
obtained using varjous pore sizes of membranes, the filtration system with NMWC 500K daltons was the most effective
to produce citrus juices with higher quality.
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Fig. 1. Effect of membrane pore size on citrus juice flux
during ultrafilira-tion.
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Table 1. Influence of membrane pore size on the color

of citrus juice
Membrane Hunter Value
pore size L a b
Original 37.69 222 21.47
SO0K retentate 41.82 5.57 25.12
permeate 68.01 -§.52 7.92
100K retentate 40.53 5.57 24.22
permeate 66.97 -9.13 6.83
30K retentate 4222 5.86 25.36
permeate 67.56 -8.32 6.68
10K tetentate 42,23 5.87 25.46
petmeate 65.64 -8.90 548
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Table 2. Influence of membrane pore sizc on pH, iotal
acidity, soluble solid, Brix/Acid ratio of citrus

Juice
Mermbrane H Total acid Soluble solid Brix/Acid
pore size P (%) (Brix) ratio
Original 420 092 109 11.85
retentate 422 076 9.5 12.50
500K
permeate  4.27 0.85 100
retentate 424 0.73 95 13.01
100K
permeate 4.25 0.85 9.5
retentate  4.25 0.74 95 12.84
30K
permeate 425  0.86 9.6
10K retentate 425 075 9.5 12.67
permeate 424 0.86 9.6
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Fig. 2. Changes of total acid and brixfacid rato by
ultrafiltration in citrus juice retentate.
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Table 3. Influence of membrane filtration on total
nitrogen and amino-nit-rogen contents in citrus

juice
Membrane Total nitrogen  Amino-nitrogen
pare size (mg%) (mg%)
Original % 31
SO0K Tetentate 73 29
permeate 72 19
100K fetentate 74 25
pemmeate 70 26
30K retentate 74 23
permeate 71 26
10K Tetentate 73 21
permeate 67 21
TN, oprmEHA

B AT AL 2E 2 YA F9 citric acidgt
ascorbic acid ¥ zhzt 141%2F 30.59mg/100n¢ Q=
g, gelodat Mo & JFHY citdc acid9}l ascorbic
acide] FaFg A8t} w5 o ZAEAY, F=e
A7l 2 {713 FF e 0o FHEwset
AR &, 10KoA 100K daltons AboloME &3]
ARTE Aol F713HR o 500K daltonsel] A&
Zrago] volslthg. 3).
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Fig. 3. Decreased rate of citric acid and ascorbic acid by
ultrafiltration in citrus juice retentate.
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Fig. 4. Decreased mate of free sugars by ultrafiltration in
citrus juice reten-tate.
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