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Limonin Debittering of Orange Juice by Egg Shells
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ABSTRACT

This research involves studying a method of debittering orange juice, in which the
bitterness is mainly caused by limonin, using egg shells with various particle sizes for
adsorption effect. Analysis of the orange juice constituents indicates that it consists of 0.93%
citric acid, 42.956 mg/100 mL of ascorbic acid, pH 3.5, 179.5 ppm of naringin and 11.39 ppm
of limonin. To obtain a maximum reducing of limonin content, a stirred tank 1s used and
operated at 25 C, pH 3.5 for 1 hr of adsorption reaction time and applies 15 g of egg shells
with 60-80 mesh in size per 100 mL of orange juice. At such condition, the limonin content
is reduced from 11.39 ppm to 7.8 ppm, or 31.5% by weight and caused by lussing of
17.3% vitamin C,
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Table 1. Analysis of the orange juice constituents.

Limonin Naringin  Citric acid  Vitamin C pH Brix
(ppm) (ppm) (%)  (mg/100mL)
11.39 179.5 0.93 42.95 3.5 11
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Table 2. Percentage of reduction of limonin, naringin, vitamin C and citric acid with
20-80 mesh of egg shell.

% Reduction

Size Amount Time
(mesh) (g) (min) Limonin NaringinNS Vitamin C Citric acid
20-40 5 10 9.9™ 5 8.7 11.8F
30 14.4F 6 11.9¢ 23.7)
60 18.6" 11 18.5° 32.2!
10 10 12.8' 11 10.8 16.1¥
30 19.28 13 13.0P 35.40
60 22.6 13 19.6° 44.1%
15 10 12.4! 16 14.18 18.3%
30 24.6° 17 16.3° 441"
60 27.3¢ 21 20.7° 48.4%
40-60 5 10 4.1? 3 10.8} 30,11
30 6.6" 17 11.9' 39,88
80 15.0% 18 13.0" 60.2%
10 10 14.9% 8 11.9} 34.4"
30 15.73 19 13.0° 52.7¢
60 22.0f 14 15.2F 62.4%
15 10 19.58 16 13.0" 38,78
30 22.3f 23 14.18 63.1%
60 29.6° 24 16.3° 64.5°
60-80 5 10 1.2' 1 8.7 31.2!
30 10.3™ 14 13.0" 38,788
60 5.2° 9 14.18 61.3%
10 10 12.5" 9 11.9' 41,9
30 14.7% 14 13.0° 51.6%
60 16.5' 17 15.2f 73.1%
15 10 19.08 21 15.2f 46.2°
30 26.5 18 16.2° 58.1°
60 31.5% 17 17.3¢ 74.2°

NS : not significantly different at p > 0.05
Means with the different letter in the same column are significantly different at p  0.05
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Figure 1. Profile of limonin reduction
with 20-40 mesh(a), 40-60
mesh(b) and 60-80 mesh{c)
of egg shells
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Figure 2. HPLC Chromatogram solvent

(first band) and limonin

(second 1 band).

Peak A = Limonin in raw
orange juice measured
at A 207 nm.

Peak B = Limonin in treated
orange juice measured
at A 207 nm.
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Naringin reduction (%)
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Figure 3. Profile of naringin reduction Figure 4. Profile of citric acid reduction
with 20-40 mesh(a), 40-60 with 20-40 mesh(a), 40-60
mesh(b) and 60-80 mesh(c) mesh(b) and 60-80 mesh (c¢)
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Figure 5. Profile of vitamin C reduction
with 20-40 mesh(a), 40-60
mesh(b) and 60-80 mesh (c)

of egg shells
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